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THE STANDARD CYCLOPEDIA 
OF MODERN AGRICULTURE 


Fish Ckianos. See Fish Manures. 

Flshlnjf.— For purposes of sport, British 
freshwater fishes are divided into two classes — 
(1) Game consisting only of Saimonidse, viz. 
salmon, trout, char, and grayling; (2) Cooth 
fiik, comprising carp, perch, bream, tench, dace, 
roach, rudd, chub, ikrbel, pike, &c. 

The statutory close time for salmon fishing 
with the rod varies in the three kingdoms, and 
further variations have been made under by- 
laws passed by boards of conservators to suit the 
peculiar conditions of certain districts. Speak- 
ing generally, the close time for rods is ar- 
range to cover the late autumn and winter 
months, when salmon should be on the spawn- 
ing bedis. 

For freshwater trout the close time has been 
variously fixed in England by local boards. In 
the majority of rivers it covers the peiiod from 
1st October to some date in March. In Scot- 
land it is fixed uniformly from 15th October to 
28th February, both inclusive; in Ireland it 
corresponds with the close season for salmon 
fishing with the rod. 

There is no statutory close season for coarse 
fish in Scotland or Ireland. In England it is 
fixed from 15th March to 15th June, except in 
parts of Norfolk and Suffolk, where it is regu- 
lated by a local Act, and in ceii^iin other districts 
which nave been exempted from the principal 
Act Where trout ana salmon are well estab- 
lished, it would obviously be mischievous to 
protect pike and perch, which devour quantities 
of their young. 

The populaiity of all kinds of angling has 
greatly increasea within the last sixty years, 
for, while salmon and trout fishing with the 
artificial fiy are now reckoned among the higher 
branches of field sport, railway facilities nave 
enabled the working classes in populous in- 
dustrial districts to gain access to tne waterside 
in immense numbers and from considerable dis- 
Unces. In midland and northern England, and 
in the mining and manu^turing districte of 
Scotland, the members of angling clubs may be 
reckoned by thousands. The vuue of such a 
souTM of recreation to a hard-working com- 
munity can hardly be overrated, yet compara- 
tively little haa been done either to preserve 
our rivers from pollution with industrial, refuse 
or to develop the practically illiinitable resources 
of our watersheds for the production of fisL 

Before offering some suggestions as to the 
vou VI 1 


manner in which this might be undertaken, 
brief notice may be made of the various modes 
of angling, and of the fishes predominating in 
different districts. For technical details, with 
which it would not be possible to deal in the 
space at command, there exists an abundant 
literature which may l)e consulted. 

Salmon Fishing.— While it is admitted gene- 
rally that salmon fishing is the premier form of 
angling, it must be confessed that it has the 
defect of exclusiveness. Although the rivers of 
the United Kingdom are naturally most prolific 
of salmon, in many of them the stock has been 
unduly reduced by excessive netting in the sea, 
in estuaries, and especially in the rivers them- 
selves ; while salmon have been wholly excluded 
from other waters where they once abounded 
(as in the Thames and the C%de) by pollution 
and artificial obstructions, l^ese causes have 
so contracted the range of the salmon angler as 
greatly to enhance the value of decent salmon 
fishing, putting it out of the reach of all except 
persons of ample means. It is true that there 
are parts of certain rivers where the fishing is 
open to all, sometimes free, sometimes on pay- 
ment of a rod licence; but in such places the 
number of anglers is always so great as to 
render the chance of sport very slender for each 
individual. Indeed, under the most favourable 
conditions, salmon fishing must always be the 
lot of the fortunate few. In barbell or rf>ach 
fishing, the ander baits his chosen swim and 
waits till the fish collect round him ; give the 
trout fisher two or three hundred yards of 
stream and it will go hard with him ii he does 
not find something on the rise ; but the salmon 
fisher can only hope for success if he is free to 
range over a considerable ‘ beat ', for salmon are 
always on the move; at least, those which re- 
main long stationary are less likely than fresh- 
run fish to be tempted by any lure, and are 
worth little when they do succumb. It is the 
fish fresh from the sea that is the angler’s prize. 
Let the fish be but two or three weeks (in hot 
weather but a few days) in the fresh water, and 
his lustrous coat becomes tarnished, his move- 
ments sluggish, and his flesh loses the crispness 
and flavour which make the salmon the kmg of 
food fishes. 

The best season for fishing varies in different 
rivers in a very remarkable way. The early fish 
are Uiose most sought after, oecause they are 
invariably in the finest conmtion; but nobody 

7$ 



Fishing 


knows whnt brings islnion snrlisr into one river 
than into another. It is not, as has been sug- 
gested, a question of temperature or of volume 
of water, for among the earliest rivers in the 
realm are the Bror^ the Helmsdale, and the 
Thui'so, all small rivers fed by melting snow 
and remaining intensely cold till well on in 
spring. Plenty of spring salmon run up these 
streams, if they happen not to be frozen up, 
in January and February; so they do in the 
Irish Bush, an insignificant little river flowing 
within a few miles of the sweeping Bann ; yet 
no salmon entei's the Bann till May. Again, 
the Hampshire Avon is a very early river, while 
the Irish Erne, six times its volume, is a late 
one. In rivers which maintain a good summer 
flow there is often good salmon fishing in June 
and J uly, provided a reasonable number of fish 
are allowed to pass through the nets. August is 
almost invariaoly a bad month for anglers and 
a good one for netsmen ; matters mend in Sep- 
tember, when the nets are off and what is known 
in some rivers as the ‘ blackberry run ’ of heavy 
fish sets in. After the close of that month very 
heavy fish are often taken, but it is the excep- 
tion to get one that is not far advanced towards 
spawning. Nevertheless there are probably 
more salmon killed with the rod in October 
throughout the kii^dom than in all the rest of 
the open season. The Tweed and a few other 
rivers remain open for rods during November, 
but the fish are in a condition which ought to 
be reckoned unseasonable. 

Salmon are taken with the artificial fly, min- 
nows or other small fish natural and artificial, 
worm and prawn. In some of the best rivers 
no lure is j)ermitted but the artificial fly, which 
in the opinion of many good anglers is the only 
bait that ought ever to be presented to this 
fine fish. Fly fishing certainly excels all other 
methods in refinement, and, taking one day 
with another, is quite as efficacious as any. It 
has the advantage, moreover, of disturbing the 
water and the fish therein less than any other 
kind of angling. In the Tweed, only fly fishing 
is permitted after the removal of the nets on 
15tn September. In very deep water, such as 
Loch Tay or Loch Ness, it is futile to fish for 
salmon with surface lures. In such places they 
can be taken only with sunk spinning baits 
trolled astern of a boat rowed at a moderate 
pace. But in shallower lakes, where the fish 
lie within sight of the surface, fly fishing for 
salmon is most exciting sport, owing to the 
bold nature of the rise and the wild rush which 
the fislv on being hooked, invariably makes for 
deep water. 

Grilse are salmon returning to fresh water 
for the first time since their descent as smolts. 
They generally make their first appearance in 
the rivers about the end of May, when they 
weigh from 2 to 5 lb. They continue to run 
throughout the summer and autumn, attaining 
towards the end of the season as much as 10 lb. 
weight. They give very lively sport, and often 
lie in parts of the river where salmon never 
tarry. Quite recently it has been ascertained, 
as the result of systematic marking of smolts 
with silver wire, which has been carried on in 


th« T» 7 , tkat tte spring nlaum from 0 to 
10 lb. in weight, which form such a well-defined 
class m early rivers, are fish which have passed 
the g^se stage in the sea. ^ 

It is a cunous fact that a large part of the 
fascination of salmon fishing is derived from a 
belief prevailing among fishermen tliat the 
salmon of each river require to be tempt^ by 
flies differing in colour, sha^, and material to 
those used in other rivers. Hence the enormous 
variety of flies on sale in tackle shops ; a recent 
work on the subject gave a list of upwards of 
300 Btandard patterns ! When it is considered 
that a salmon fly is not made to imitate any 
living creature, least of all a fly — that salmon 
do not habitually feed on flies, and, although 
they may occasionally take food into their 
mouths in fresh water, they never ‘ feed ’ there 
in the sense of taking nourishment — that the 
artificial fly is presented to the salmon in pre- 
cisely the most unfavourable position for the 
discernment of colour, namely between the eye 
and a high light — it may safely be concluded 
that much of the artistic ingenuity of fly dressers 
and the extravagance of fly purchasers is a 
harmless sacrifice to imagination. The salmon 
angler whose experience is limited to one river 
may attach supreme importance to the precise 
shade of a hackle or the exact composition of 
a wing; but he who has cast his fly in many 
waters inevitably comes, sooner or later, to the 
conclusion that size is the only important thing 
to be considered in choosing a fly, and that the 
predatory impulse of the salmon can only be 
aroused by the motion given to the fly by the 
fisher. 

Sea-trout Fishing.— Good sea- trout fishing 
is even more difficult to obtain in Great Britain 
than salmon fishing, although sea trout frequent 
many streams where salmon are seldom or never 
taken. Those who can afford it can generally 
command excellent salmon fishing, because beats 
on the principal salmon rivers are offered for 
hire every year. But the lesser streams which 
sea trout affect are seldom let except with shoot- 
ings, and to obtain a good sea-trout fishing one 
may have to burden himself with a grouse moor 
or a deer forest. All round the Scottish coast, 
especially in Orkney, the Hebrides, and along 
the deeply indented western seaboard, there are 
streams and lochs in which, at times, most ex- 
citing sport may be had among sea trout with 
artificial fly. Many Irish waters also abound 
with these charming fish, which are known in 
that country as ‘white trout’. There is a famous 
fishery of them at Ballinahinch in Galway, where 
a chain of lakes discharge themselves through a 
short river into the sea. Rods are let to visitors 
at the hotels of Ballinahinch and Recess at so 
much a day, with boat and boatmen, and very 
lai^e baskets are made sometimes. 

&Ba trout will take worm or minnow readily, 
but these should never be used when there is a 
chance with the fly,, for of all our native fishes 
the sea trout, weight for weight, affords the 
liveliest play when hooked on fine tackle. The 
larg^t sea trout begin to ascend the rivers early 
in June, and are n^uently taken on the fly 
weighing as much as 5 or 6 lb. during that 



Fishing 


3 


month and July. In Augott a run of nnaller 
fiflh begins, averaging about 1 lb. Theee are the 
grilse of the sea trout, and are locally known in 
Scotland as finnocks, herlings, or lammasmen. 
The rod and tackle for sea trout are identical 
with those for salmon, that they are on 

a smaller, lighter scale. Tne flies are smaller 
than those generally used for salmon, though it 
is nothing unusual to hook salmon and grilse 
when fishing for sea trout, hence fairly strong 

f ut should be used. The three classes of gut 
nown as Padron 1st and 2nd and Marana 2nd 
are about the right thing; but any competent 
tackle maker may be relied on to supply proper 
sea-trout casting lines and flies. 

The term ‘ sea trout ’ is somewhat ambiguous. 
The fish referred to above is that known to 
ichthyologists as Scdmo trutta^ which ought per- 
haps to M called the salmon trout. But there 
is another fish known to Tweed fishermen as 
sea trout, and in other rivers called bull trout, 
namely Salmo cambricus or erio.r^ inferior to the 
true salmon trout in everything but size, for 
although the flesh is richly coloured it is coarse 
and insipid, and the fish seldom rises at the fly. 
It is undesirably abundant in the Tweed and 
other rivers of the east coast. The bull trout 
of the Tay are a distinct variety, growling to a 
great size, as much as 40 lb. in weight. In 
Wales the name ‘ sewin ’ is applied commonly 
to both salmon trout and bull tiout, and farther 
south the term ‘ peel ’ is used to designate the 
grilse of salmon as well as all kinds of sea 
ti'out. The varieties of migratory trout merge 
into each other in a very perplexing way; in- 
deed, Scandinavian ichthyologists have solved 
the diflSculty by classifying salmon, sea trout, 
and freshwater trout as varieties of a single 
sjjecies. The important matter for anglers is 
tliat the presence of bull trout ought to be dis- 
couraged in every possible way, and all means 
should be taken to protect and increase that 
most sporting fish the salmon trout. 

Trout Fishing.— The common brown trout 
(Salmo fario) is the most accommodating of all 
the British Salmonidoe, thriving in all waters 
that are reasonably pure, and aiSipting itself to 
environment in a way that greatly modifies its 
size, colour, and general appearance. Thirty 
years ago Dr. Gunther enumerated six distinct 
species of British non - migratory trout, but 
ichthyologists are now agreed that these are no 
more than local varieties, and that the gillaroo 
of Ireland and the ferox of the great lakes of 
Scotland and Ireland are identical in species 
with common brook trout. The form, colour, 
and size of this most plastic creature depend 
entirely upon food supply, water room, ana the 
nature of the surrounding soil. This is most 
clearly shown by the dimensions attained by 
trout reared from British ova and naturalized 
in the rivers and lakes of New Zealand, where 
they attain proportions unheard of in the coun- 
try of their origin. They acquire also in the 
southern hemiB|mere the anadromous or migra- 
tory habit of salmon, descending to the sea for 
food, returning to the rivers to spawn, and 
assuming the silvery coat of seagoi^ fish. 
Trout are found in all parts of the British 


Isles, though they have been exterminated in 
many waters by Uieir inveterate enemy the 

e :e, which was widelv distributed in pre- 
formation times by clerics and monks, who 
set g^t store by that most prolific fish as 
afibraing an easy food supply for ^t days. 

The modes of staling tor trout are various, 
and the practice di^rs greatly according to the 
nature ot the waters in each Strict Fly fish- 
ing for trout has been broimht to the greatest 
perfection in the south of England, where the 
extreme clearness of the clialk streams renders 
necessary the utmost delicacy of tackle, and the 
large average size of the trout demands much 
nicety of handling when they are hooked. More- 
over, in order to delude these highly sophisti- 
cated fish one must present them with exact 
imitations of the natural insect which happens 
to be on the water at the time, and whei*ea8 
many of these insects are exceedingly small, it 
is justly claimed for chalk -stream fishing that 
it IS the most diflicult and delicate bianch of 
angling. To play and land a trout of 3 or 4 lb. 
on a hook not more than j in. long, attached to 
gut no thicker than horse hair, is a feat which 
might appear incredible to a north - country 
fisher, yet it is frequently performed in sucn 
streams as the Test, Itchen, or Kennet 
The old method of fly fishing, which is still 
universal in the north, in Wales, and in Ireland, 
is to attach two or three flies to the casting 
line, to throw them over all likely places in the 
water, letting them sink a little way below the 
surface, as in salmon fishing. That is called 
wet-fly fishing, or, by professors of the finer 
craft, the ‘churk-and-chance-it * style. But in 
the south the increasing wariness of the trout 
has caused the angler to adopt another system. 
Instead cf flinging two or three flies at random 
over the face of the waters, he uses but a single 
fly, which he does not cast until he sees a fish 
rising at the natural insect. Approaching cau- 
tiously and throwing up stream, he piaces his 
fly a couple of yards aoove the feeding trout 
and allows it to float dry over the fish. In one 
respect, and one only, is d^-fly fitihing simpler 
than the other system. Brignt sunsnine and 
still weather are obstacles to successful use of 
the wet fly, whereas they present no difficulty 
U) the dry-fly artist. He only dreads a strong 
wind down stream. 

The increased p(»pularity of trout fishing, 
stimulated by railway and motor facilities, has 
vastly increased the value of south - country 
fisheries. For instance, in a fishing club formed 
in 1822 on the Hampshire Teat, the annual sub- 
scription of twelve members was £l(). The 
club now consists of sixteen membei's jiaying 
an annual subscription of £60 — in all :l960 as 
against £120, besides an entrance fee of £10 on 
el^ion. 

Trout are not so plentiful in the Midlands 
and eastern counties of England as in the nor- 
thern and southern parts of the island. The 
exception is in Derbyshire, where there are some J 
streams famed since Walton^s time for the abun- :> 
dance and quality of their trout. In the othei^ 
midland counties the absence or scarcity of trour 
is not owing to the character of the waters, 0 t 
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theie fish are not at all fastidious in that re- 
spect, but to the predominance of pike and other 
coarse fish. Rke destroy the trout themselv^ 
while chub, dace, and others of the Carp family 
multiply apace, devouring the spawn of trout 
and tne aquatic flies and other creatures which 
ought to go to the sustenance of the choicer 
race. 

In Scotland and northern England trout 
streams are liable to. run very low in summer, 
and the fish are generally numerous, but small. 
But the trout fishing in the Till of Northumber- 
land, the Tweed, the Aberdeenshire Don, the 
Fifeshire Eden, the North and South Esk, and 
the Tay is of a very high quality indeed. As to 
the Scottish lochs, when these are not infested 
with pike, as is too often the case, they are in- 
variably stocked with trout. Upwards of 34,000 
were taken in Loch Leven with rod only during 
the season of 1908. Loch Leven, if left to itseli, 
would swarm with pike, but these are kept 
down by systematic netting, and the stock of 
trout replenished by a well-managed fish hatch- 
ery. In the large and deep lochs of the Scottish 
Highlands, and in the great loughs of Ireland, 
trout attain a great size, but can only be taken 
by spinning baits at great depth. Any trout 
between 6 and 30 lb. weight is dubbed a ferox^ 
and used to be scientific£uly classified as a dis- 
tinct species. But there is no anatomical peculi- 
arity to distinguish these large fish from ordi- 
nary Salmo farioy of which it is certain they are 
but robust specimens. Every season near Kom- 
sey trout are taken from the Test of from 8 to 
14 lb. weight, which would certainly be termed 
ferox in the Highlands. 

The Char is an exquisite fish, more beautiful 
than brown trout and more delicate on the 
table, but of little value from the angler’s point 
of view, owing to the great depths at which 
they lie. In the English Lakes, however, they 
are regularly fished for with spinning bait on 
a plumbline, twenty char being reckoned an 
exceptionally good day’s fishing, and six or 
eight an average day’s take. (The best hand- 
book to fishing in the English Lakes is Mr. John 
Watson’s En^ish Lake District Fisheries.) All 
species of char may be distinguished from salmon 
and trout by the absence of teeth on the vomer 
or palate bone. 

Grayling are second only to trout in the es- 
teem of anglers, indeed some fishermen prize 
this beautiful fish more highly than trout. But 
they have the disadvantage of being out of 
season in the sweet o’ the year, when trout are 
at their prime. They spawn in April, and do not 
recover condition until late summer, attaining 
their best in October and November, when good 
fishing days are few and short. They have been 
widely distributed of late years, more so than 
some anglers consider desirable. They mani- 
fest a constant tendency to drop down to the 
lower reaches of the river in which they are 
placed. 

Many thousands of the North American brook 
char {S, forUindlu) and of rainbow trout {S, iri- 
deu$) have been turned into British waters of 
late vears. They are both bwutiful and de- 
sirable fish, and while young give excellent 


sport to the fly fisher, but both manifest an in^ 
veterate tendency to escape to the sea. Where 
rainbow trout have been permanently estab- 
lished, as in the Devonshire Tamar, they dwindle 
in size and deteriorate in condition, becoming 
inferior in both to th-^ native brown trout. 
Moreover, they spawn, like grayling, in spring, 
and are not fit to be taken before August. 

Coarse Fish. — 'The term ‘coarse’, applied to 
all freshwater fish other than Salmonida;, refers 
to their inferiority as articles of food, and not 
to the modes of taking them with rod and line, 
which often requires as much delicate skill as 
can be displayed in fly fishing. For instance, 
the most accomplished salmon fisher would find 
himself at a loss to emulate the craft of a Not- 
tingham angler, who, with gossamer line, quill 
float, and light-running reel, will fish a swim 
100 yd. long without moving from his station, 
and strike a roach at any part of it. 

Pike take first rank among coarse fish in virtue 
of their size, fish of 20 lb. and upward being far 
from uncommon. They are tnerefore highly 

{ irized by south-country anglers, though in Scot- 
and they are reckoned the worst kind of vermin. 
They are seldom fished for in the north except 
with a spinning bait, which heavy fish do not 
often trouble themselves to take. If any skilful 
English pike fisher were to emulate the perfor- 
mance of Colonel Thornton in 1786, and use snap 
tackle and live bait systematically in Scottish 
and Irish waters, he would be welcomed as a 
benefactor by the owners of such waters, and 
might secure some splendid specimens. Colonel 
Thornton killed a pike of 48 lb. in Strathspey, 
and ninety years later, in 1876, one of 37/11). 
was taken in Lough Homer, Co. Cavan. Pike 
spawn in April, and are in the best condition 
during autumn and winter. 

Pei'ch are most sporting fish, bold in biting, 
strong in play, and excellent on the table. Tliey 
are usually caught with worm or minnow, and 
occasionally they take the artificial fly. The 
most deadly method is the ‘paternoster’ — an 
arrangement of two or three hooks at different 
depths on a line and plummet. Perch spawn at 
the same season as pike, but recover condition 
more quickly, being at their prime from mid- 
summer onwards. 

Chub and dace take the artificial fly readily, 
but, like all others of the Carp family, are also 
to be caught bottom-fishing with worm, gentle, 
or paste. 'The carp itself grows to a weight of 
12 or 15 lb., and gives exciting sport on fine 
tackle; hream^ roach^ and rudd^ through worthless 
as food, multiply very fast, and afford plenty of 
occasion for tne exercise of skill in their cap- 
ture. The harhd is a most wary fish, feeding 
on the bottom, but requiring to be deceiv^ 
by very fine tackle, which, as it sometimes ex- 
ceeds 12 lb. in weight, makes the sport very 
exciting. In the British Isles this fish is found 
only in the Thames, the Trent, and a few other 
rivers flowing eastward. Having mentioned 
the principal kinds of coarse fish, we must refer 
the reader for information about the others, 
and the approved methods of their capture, 
to the pulmcations noted at the end of this 
article. 
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DeVELOPMSITT JllTD MAKAenCSKT OF Fmb- 
BE1B8. — ^The failure of exiating available waters 
to meet the increaaiDg demand for angling jol- 
lities has given rise to much discontent, to im- 
patience with the rij^hts of private property, 
and to an agitation in some populous districts 
for * free fishing ’ — that is, fre^om for all men 
to angle in any water without charge. Now, 
apart from the objection to interference with 
rivate ownership, which need not be argued 
ere, the ultimate result of throwing open fish- 
ing waters to all and sundry may easily be fore- 
seen by anybody practically acquainted with the 
fisherman’s craft. It would cease to be any- 
body’s business or interest to protect fish; every 
accessible piece of water would veiy soon be over- 
fished; and, forasmuch as anglers are an in- 
tensely competitive race, some of them would 
resort to methods of fishing quite incompatible 
with fair sport The pot-hunter would nourish 
so long as the stock of fish held out, but the 
‘contemplative man’s recreation’ would be gone. 
Free fishing, in short, would come to much the 
same end as free strawberry beds or free cellars ; 
no sensible man would be at the trouble to rear 
fish, grow strawberries, or lay down wine. The 
proper way to meet the laudable desire of the 
community for fair angling is to follow the 
example set by the Government of the State 
of New York in improving existing fisheries, 
creating new ones, and committing tnem to the 
management of properly constituted angling 
asscKiiations. The following observations are 
intended to show how mucli may be done in 
this direction. 

Salmon . — Efforts have long been in progress 
to counterbalance the ever - increasing deple- 
tion by netting of the principal salmon rivers. 
Hatcheries have been established for a great 
number of years at Stormonttield on the Tay, 
and at the mouth of the Spey; and, more re- 
cently, numerous private hatcheries have been 
conducted wulh more or less success on various 
other rivers. It is a comparatively simple 
matter to net spawning salmon, fertilize the 
ova of the female with the milt of the male, and 
to rear the fry in boxes supplied with pure run- 
ning water. But although it is a common thing 
to hatch 90 or 95 per cent of the ova collected, 
it is very doubtful whether operations have ever 
been conducted in this country on a scale large 
enough to have any appreciable eflfect upon the 
stock of salmon. On the Pacific coast or North 
America, where the Government subsidizes and 
co-operates with private enterprise, and where 
upwards of 500,000,000 salmon fry were liber- 
ated in 1907, it is claimed that the Columbia 
River, having been almost cleared of the Pacific 
salmon by excessive netting and trapping, has 
been rendered productive again as the result of 
the output of the hatcheries. But in British 
waters not a single example can be shown of 
any increase of salmon traceable to hatchery 
i^rations; nor can anybody who has witnessed 
salmon smolts descen^g to the sea in count- 
less myriads from the natural spawning beds 
feel any confidence in the good effect of turning 
in 200,000 or 900,000 fry to run the gauntlet 
their many natui^ foes. Not to mention pike. 


which abound in many salmon rivers, the com- 
mon lMX)wn trout lies in wait for the descending 
shoals. The writer has taken ten fine smolts 
from the stomach of a single trout weighing, 
with its contents, 2 lb.^without them, only 
1 Ik 6 oz. This trout had enough appetite re- 
maining after its meal to take a large salmon 
fly. Any good that may result from artificial 
propigation of salmon on a moderate s(xde is 
robably outweighed by the mischief done in 
isturbing the breeding fish by netting them 
during the most critical operation of their lives. 

The true way of averting the depletion of 
salmon rivers by netting is to secure free access 
to the upper waters at ^1 times for a portion of 
every run of fish. It was the intention of the 
legislature to provide for this by instituting a 
weekly close time for nets— 42 hours in England, 
36 hours in Scotland, and 48 hours in Ireland, 
but the provision is ineffective. In large rivein, 
the fish that pass the sea and estuary nets on 
Saturday and Sunday are taken by the upper 
nets on Monday morning. In small rivers, dur- 
ing summer droughts the water is often so low 
as to make it impossible for fish to run. They 
hang about the estuary waiting for a flood, whife 
the nets play unrestricted havoc among them. 
The effective remedy for this is water storage, 
which might lie contrived at moderate cost near 
the sources of most of our salmon rivers. It 
has been done most successfully for the Helms- 
dale of Sutherland by raising the level of two 
or three lakes at the head of the strath. Before 
this was undertaken, the spring angling used to 
end when the snow water had all run off, aliout 
the end of April ; the water fell away to a mere 
trickle ; angling there was none till the autumn 
floods, whicn enabled the fish U) ascend the river 
from the sea. Now the sluices are opened early 
in May, and give a full river, with excellent 
angling, until the end of July, when the Lammas 
spates usually take place. By a capital outlay 
of about £2000 the annual angling value of 
the fishery has been doubled, and the sea nets 
derive their share of profit from the greatly 
increased stock of fish belongings to the river. 

Trout . — The creation or development of a 
trout fishery is a far simpler thing than it is 
in connection with salmon, for, while the collec- 
tion, fertilization, and hatching the ova is as 
easy and certain in one case as the other, trout 
can be kept under observation and protection 
in all stages of growth. Thero is practically no 
limit to the nunioer and extent of trout fisheries 
which might be created in the United Kingdom. 
Wherever a rivulet runs there is the means of 
forming a reservoir, wherein trout which in 
their native brook might never 6xc.eed a few 
inches in length and a few ounces in weight, 
will attain dimensions proportionate to the mod 
at their command. 

First as to the d^itdonmenx of natural trout 
water. Loch Leven has oeen cited above as an 
example of good management. The following 
table shows the number and weight of trout 
and pike taken therein in nine years. It will 
be noticed that in this, as in all trout waters, 
the average weight diminishes in direct ratio to 
the numMr of fish, a given supply of food serv- 
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ing to nourish either comparatively few large 
£flh or a larger number ot small ones: — 


Beaion. 

Number of 
Trout 
taken by 
rod. 

Average 

weight 

inib. 

Number of 
Pike killed. 

Total 
weight of 
Pike. 

1900 

23,811 

•654 

No record. 

No record. 

1901 

18,165 

•744 

n 

»» 

1902 

7,869 

1-054 

3,726 

»» 

1903 

2,137 

1-37 

14,074 lb. 

1904 

5,623 

•90 

2,029 

3,886 

1906 

8,494 

•90 

876 

1,938 

1906 

17,171 

•85 

166 

408 

1907 

22,851 

•83 

No record. 

No record. 

1908 

34,110 

•779 

332 

507 


The area of the loch being about 3400 ac., the 
yield in 1908 was equal to ten trout per acre. 

Next, as to the creation of a trout fishery. 
The most conspicuous instance of success which 
has come under the writer’s notice in the United 
Kingdom is that of the Blagdon JEleservoir, 
Somersetshire, one of the sources of Bristol 
water supply. It covers 460 ac., and was stocked 
in the winter of 1898-9 with 1500 two-year-old 
trout from that loch. In 1905 two gentlemen 
fishing with artificial fly on two consecutive 
days killed thirty-seven trout weighing 171 lb., 
the heaviest being 8^ lb., and the average weight 
lb. 

Much disappointment has been caused by the 
faulty construction of trout ponds. No matter 
how small the stream is, the pond is sure to silt 
up if it is made by simply throwing a dam across 
the channel. The pond should be made clear 
of the stream altogether, and fed by a pipe or 
open runner regulated by sluices from the main 
stream. (Practical instruction as to this and 
many other points in the creation and manage- 
ment of trout fisheries is given in An Angler’s 
Paradise and how to obtain it, by J. J. Armi- 
stead, Scarborough.) 

Coarse Fish . — If British housewives were as 
dainty cooks as those of Continental nations, 
coarse fish would be more highly esteemed than 
they are. Anybody who has eaten a friture of 
tench from the Loire must deplore the neglect 
of the inexhaustible food supply in British 
waters. While it is improbable that occasion 
should arise for creating a coarse fishery, or- 
ganization is the only thing needed to improve 
our existing canals, ponds, and rivers, where 
coarse fish already are found, so as to make 
them better sources of recreation to the angler 
of modest means. The perch is the gamest of 
coarse fishes, as it is the best on the table, and 
rch may be multiplied indefinitely bj^ artificial 
tcheries. There is no better way of improving 
a coarse fiaher^^ than by turning in plenty of 
perch, which will keep down excess ot inferior 
kinds, such as chub, roach, and bleak. Suitable 
provision for getting up a stock of pike, perch, 
and other coarse fiim is easily made. It only 
requires to have command of an extent of suit- 
able water, and facilities are seldom refused 
by public bodies and private owners, when the 
management of the nshery is entrusted to a 
respectable committee. 


[Bssidss the exodlent treatises on the various hranehas 
of sibling contained in the Badminton libraiy, the 
Fur, Fin, and Feather Series, and the Bnoyolopndia of 
Sport, the following may be mentioned as b^g among 
the most useful modem works on the subject ; A Bo^ 
on Angling, by F. Francis; Fly Fishing, by Sir Edward 
Grey ; The Practical Angler, by W. C. Stewart; Salmon 
and Sea Trout, by Sir Herl^rt Maxwell; Dry-fly Fish- 
ing, by F. M. Halford; The Book of the Dry fly, by 
G. A. B. Dewar; Pike and Perch, by Alfred Jardine; 
Coarse Fish, by C. H. Wheeley.] r . 

[h. If.] 

Fish Manures. — Fish refuse and waste 
fish have been used from time immemorial for 
manorial purposes. About fishing villages it 
has long been the practice to use the hea£ and 
guts of fish, together with worthless, damaged, 
or decomposing fish, and the shells of shellfish, 
for application to the land. 

After guano came into use it was soon sug- 
gested that as guano is derived from the refuse 
of birds which feed on fish, a somewhat similar 
substance might be made from refuse fish itself. 
Great quantities of refuse fish or waste of fish 
were available about centres of the fish industir 
in England, France, Norway, and Newfound- 
land, and these appear to have been the countries 
in which the earliest efforts were made to pre- 
pare fish manures. The manufacture was started 
in these countries about 1850, or at any rate not 
long after that date. It did not attain to very 
great proportions till after 1870, when the sup- 
plies of Peruvian guano began to run short, and 
when therefore a great demand Ixigan to arise 
for other organic nitrogenous and phosphatic 
manures to take its place. Another circum- 
stance which has tended to the increase of the 
manufacture of fish guano in recent times is the 
concentration of the fishing industry in great 
centi’es owing to the increased use of steam 
vessels for fisiiing. It does not pay to set up 
a modern fish-manure factory in a small fish- 
ing village where only a small amount of fish 
refuse is available, but when fishing becomes 
concentrated in great centres like Grimsby, 
Hull, and Aberdeen, large and constant supplies 
of fish waste become available at such centres. 
In fishing villages the small Quantities of waste 
available can be applied directly to the surround- 
ing land, but in large centres this cannot be done, 
and as the waste, >^ich soon becomes very offen- 
sive, has to be got rid of somehow, the fish- 
manure factory naturally springs up to dispose 
of this by-product. 

In the early da^s of the manufacture of fish 
manure, the appliances used were very primi- 
tive. The fish refuse was merely spread out 
on heated plates and the moisture evaporated 
off into the air. The resulting product, when 
sufficiently dry, was ground to a rough powder. 

In some cases the waste was merely spread out 
in the air and dried by the heat of the sun. 
Crude processes of drying on open plates or in 
pans are still carried on to a limited extent at 
some of the smaller factories which are removed 
from centres of population, but they have largely 
been replaced by more economical and less offen- 
sive methods of desiccation. Open-pan drying 
of fish refuse is a very oflfensive process, which 
would not now be permitted in or near any 
centre of population. Besides, the products 
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obtained by these erode p r o c e ne o B are dark in lime. In fiah bone, as in ordinary bone, there is 
colour, Tanable in texture, and of poor com- a little lime present in excess of that necessary 
position. to combine with the phosphoric acid, and this 

In modem plant the fiah is dried in closed has a small manorial value, 
steam -jacketea pans, from which the volatile Fish manures vary sreatly in nature and corn- 
products are exhausted by suitable pumps or position according to Uie nature of tlie materials 
fans, and passed through coolers and condensed, from which they are made, their purity, and the 
In well-conducted modem factories little strong- method of manufacture. Sometimes fish manures 
smelling vapour is allowed to escape to the contain a good deal of salt and other extraneous 
atmosphere, and the ofiensive nature of the matter of little or no manuria! v^alue, and in pro- 
industry is reduced to a minimum. The pro- portion as these are great in ouantity the per- 
duct obtained, too, is generally of good colour centages of nitrogen and phas]mate will l)e low, 
and texture, and fairly uniform in quality. There and the value of the manure will be diminished, 
is practically no loss of anything of fertilizing In Scotland the two leading varieties of fish 
value during the manufacture. In the case of manure made are white-fish guano and herring 
oily fish such as the herring, or of oily portions guano, which is often called fish powder. White- 
of fish such as the livers, the oil is often re- nsh guano is made from the heads, Imnes, and 
moved to a large extent for use in soapmaking, waste of haddocks, cod, ling, and otlier non-oily 
before the manure is made. This not only fish. It generally contains fituii 7 to 10 per cent 
improves the quality of the manure, but gives of nitrogen, equal to from U* 12 j>er cent of 
another valuable by-product, fish oil. ammonia, and from 12 to 20 j)er cent of phos- 

Fish manure is commonly known as fish phates. But samples are sometimes met which 
guano. Such terms as fish powder and fish fall outside these figures. Thus a quality is 
meal are also sometimes applied to it, though made, especially for the foreign market, which 
the term fish meal is now commonly reserved contains very little bone, and which may contain 
for dried and powdered fish which is intended as much as 12 percent of nitrogen, equal to 14*6 
for use as food for poultry and other farm ani- per cent of ammonia, but only 3 or 4 per cent of 
mals, or even for human consumption. The phosphate. White-fish guano ordinai*iiy contains 
manorial value of fish guano depends mainly from J to 1 per cent of potash. It contains little 
on the nitrogen and phosphates which it con- oil. 

tains. Fish flesh when dry and free from fat Herring guano is not of such high quality, 
and other impurities contains, like the flesh of It generally contains much more oil timn white- 
other animals, 15 or 16 per cent of nitrogen, and fish guano, and sometimes contains a good deal 
only a very small percentage of phosphate and of s^t as well. Partly on account of the pre- 
other ash constituents. On the other nand, fish sence of these substances, and )>art]y because 
bone, like other animal bone, consists largely of much of it is made with conqiaratively crude 
phosphates, but contains also some highly nitro- machinery, it frequently contains much more 
genous organic matter (see Bone Manures), moisture than the white-fish nmnure. The pre- 
Dry fish bone contains 50 per cent or more of sence of all these valueless substances reduces 
phosphates, together with about 4 per cent of the percentages of tlie valuable manurial ingre- 
nitrogen. Fish guanos generally contain both dients nitrogen and phosphates. Tlie nitrogen 
bone and fleshy materials. If they contain much present varies generally rroin 5 to 7 per cent, 
bone the phosphates will be correspondingly equal to from 6 to 8* per cent of ammonia, 
high and tne nitrogen low, while if they con- though samples with less than 5 per cent of 
tain much flesh and little bone the nitrogen will nitrogen are sometimes met with. The phos- 
be high and the phosphates low. phate estimated as tribasic phosphate of lime 

In addition to the nitrogen and phosphates, generally varies from 8 to 12 per cent. There 
fish manures also contain a Tittle pot^h, but the is seldom more than ^ per cent of potash present, 
percentage of this is so small as to be quite un- The following table gives some analyses of 
important. Another secondary constituent is Scotch fish manures: — 



White-8sh 

Ousno. 

Good sample. 

Herring Guano 

Sample with 
much salt. 

Damp in- 
ferior sample. 


per cent 

per cent. 

per cent. 

per cent 

Moisture 

14*67 

21*24 

22*94 

87*02 

' Orgsnio matter 

64*53 

69*66 

44*46 

41*23 

^ Phosphoric add 

8*11 

517 

5*26 

3*54 

Lime 

8*67 

6*02 

6*40 

3*16 

* Magnesia alkalis, kc. (by difference) ... 

857 

6*44 

21*10 

18*61 

Siliceous matter 

0*45 

3*47 

0*86 

1*54 


100-00 

100*00 

100*00 

100*00 

1 Containing nitrogen 

9-S8 

6*88 

6*22 

4*68 

Equal to ammonia 

n-63 

8*30 

1 6*34 

6*68 

> Equal to tribasic phosphate of lime ... 

17-69 

11*29 

11*46 

772 

* Including common salt 

— 

2*74 

18*53 

12*14 

. / 
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TIm analTiis of the white-fish s^no given 
above is a typical one of a gooa well -dried 
■ample. The herring guanos are of various 
qualities. The inferior sample shown in the 
tmrd analysis is a type not inf^uently met 
with. When there is so much moisture present, 
the manure is apt to heat and ferment during 
storing. It then not only becomes very offensive, 
but loses value by becoming dull and dark in 
colour, and lumpy and sticky in texture. During 
heating also it may lose a little ammonia, ana 
this of course lowers its value. Well-made 
samples should not contain much more than 
20 per cent of moisture, and samples consider- 
ably drier than this are occasionally met with. 

The presence of oil in fish manures diminishes 
their value to a certain extent. The oil itself 
has no manurial value, and it acts to a certain 
extent as a preservative, and prevents the rapid 
decay of the other constituents of the manure, 
and nence lowers their availability to plants. In 
white-fish manure the oil is, generally speaking, 
not over 4 per cent, and samples are sometimes 
met with containing less than 2 per cent. So 
small an amount of oil is quite negligible. On 
the other hand, in herring manure the oil often 
exceeds 10 per cent, and is seldom or never under 
6 per cent. The harmful effect of this oil has 
sometimes been exaggerated. Its presence ren- 
ders the manure a little slower in action, and 
weight for weight of nitrogen and phosphate a 
little less effective. But even when 10 per cent 
of oil is present, it has been shown by experiment 
that this retarding action is not very serious. 

Many other qualities of fish manure are made 
in different places. Tliey vary from manures 
made almost entirely from flesh and other nitro- 
genous materials, which are therefore rich in 
nitrogen and contain very little phosphate, to 
manures composed largely of bone, which are 
therefore rich in phosphate and comparatively 
poor in nitrogen. Samples rich in none may 
contain upwards of 30 per cent of phosphate. 
Occasionally manures are made entirelyof ground 
fish bone, in which case they may contain over 
60 per cent of phosphate, with atJout 4 per cent 
of nitrogen. 

Fish manures are highly esteemed and fetch 
a high price. In their action they resemble 
manures made from the flesh and bones of cattle, 
such as meal guanos and bone meals. On account 
of the greater quantity of nitrogenous organic 
matter which they contain, they are more rapid 
in action than bone meals, but they are never 
quick -acting forcing manures, and are gradual 
and safe in their action. It is perhaps partly 
due to this characteristic that they are so popular. 

The greater part of the manurial vauie of 
fish manure resides in the nitrogen. Before 
this can become available to plants, the protein 
substances in which it is contained have to 
undergo decay and form ammonia compounds, 
which in turn have to undergo nitrification. 
Fish manure, therefore, must lie in the soil for 
some time l^fore any part of its nitrogen is 
taken up by plants. As it only gradually under- 
goes decay and nitrification, its nitrogen only 
becomes available little by little, and its action 
is therefore prolonged. The phosphate of fish 


manure is siTnilarly slow and prcfionged in its 
action. 

Fish manure is largely used b^ the makers of 
high-class mixed manures. This also causes a 
large and steady demand for it, which helps to 
keep up its price. The makers of high-class 
mixtures like to include in such mixtures a cer- 
tain proportion of an organic manure such as 
fish, mst, bemuse it helps to keep the mixture 
open in texture and in good condition, and 
therefore easy to work mechanically; second, 
because it makes the action of the manure on 
crops more gradual and prolonged than if the 
nitrogen, for instance, were entirely derived 
from quick-acting mineral substances like ni- 
trate of soda and sulphate of ammonia. 

Mixed manures are sometimes made with a 
basis of fish guano. What is known as equalized 
fish guano has potash salt and soluble phosphate 
added to the raw fish manure. Other manures 
known by various names, but often classed to- 
gether as fish compounds, or compound fish 
I manures, are mixtures of fish guanos with vari- 
ous proportions of other substances. 

Owing to their limited supply and to the 
great demand there is for them, the price of 
fish manures is sometimes so high that it is not 
economical for farmers to use them. When the 
nitrogen and phosphates in them cost distinctly 
more per unit than the same ingredients in 
bones, they should be avoided, as they are then 
too dear. [j. H.J 

Fistula. — An abnormal opening in living 
tissues is called a fistula; as when injured tissues 
deep in the withers or within the foot need 
drainage, and nature develops a pipe or canal 
from which the inflammatory products are dis- 
charged. If left alone, the dead tissues or foreign 
body which gave rise to fistula will eventually 
drain away, as with wild animals or horses left 
in the bush ; but the process is so slow that the 
patient may die of old age while waiting for a 
cure. Or the impediment may be of an insoluble 
character, as a nail or other foreign body, and 
surgeons therefore cut down upon it, or use de- 
structive substances to produce a slough and 
enlarge the orifice, when the cause is removed 
and a wound left which is easily healed. See 
Fistulous Withers and Quittor. [h. l.] 
Fistulous Withers.— When the pressure 
of the riding or harness saddle bruises the deeper 
I tissues, the immediate consequences are not al- 
' ways visible, as they are when the skin is abraded 
or galled or a superficial abscess results (see 
Abscess). The dense fibrous material connect- 
ing the muscles to the bones or the ligaments 
acting on the long spinous processes of the dorsal 
vertebrae may be so injured that repair by re- 
solution of the inflammation cannot take place, 
and matter must form and eventually find an 
exit. During this time, increasing tenderness 
and swelling is observed, and when finally the 
matter escapes through an opening made by the 
lancet, or by thinning of the skin and pointing 
(see Abscess), the attendant is disappointed to 
nnd that the wound does not heal, but that a 
little round bole remains (see Fistula) from 
which a variable discharge takes place. This 
indicates the presence of some dead or dying 
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Fits— Fixtures 

time, which must be removed before proper modified ^ statute in the case of amcultural 
healing can take place. In this situation it fixtures. That bnmch of the law hasbeen dealt 
is found best to introduce setons (see Sktoks) with in the article on the Agricultural Holdinw 
dressed with some corrosive substance, as per- Acts (which see). This article is confined to the 
chloride of mercury, arsenic, copper sulphate, common law. A fixture originally meant some- 
Ac., by which a larger wound is made, and drain- thing in itself of a movable nature which has 
effected from a point lower than the seat of become so attached to the soil as to belonir to 
the mischief. It is found by experience that the owner thereof. This view is based on the 
a considerable time should be allowed before principle of Roman law, that whatever is built, 
removing the seton and permitting the fistula planted, or sown in the soil belongs by accession 
to heal. [h. to the owner of the land. In the earlier history 

Fit*.— Our pathological knowledge of fits is of the law this principle was strictly carried 
but very slight, nor has any recent light been out, and any article, though movable and not 
thrown on the subject. Cataleptic or epileptic necessarily attached to the soil, immediately on 
fits have been referred to under those hmings, being annexed to the land fell in to the absolute 
but there are other seizures or sudden conditions possession of the landlord. Considerations of 
of unconsciousness, and of movements without trade and equity have considerably modified this 
co-ordination and involuntary in character, which view. At the present time the term fixture has 
the general reader would term fits. These are altered its significance, and usually comprises 
observed chiefly in young animals, and have what are known as landlord and tenant^ fix- 


some relation to digestion and dentition, occur- 
ring without warning, but often traceable to 
unsuitable food, constipation, delayed cutting 
of the secondary teeth, the presence of worms, 
and as the result of injuries from external vio- 
lence. What is the exact nature of the fits is 
still undetermined, when removal of the above- 
named causes has led to their cessation. Apo- 
plectic fits and fainting fits are induced by op- 
posite causes: brain pressure in the first case, 
and an insufficient amount in the second. In 
anthrax a fit of delirium is not infrequent, the 
animal falling to die, after a short, mad gallop. 
Fits of megrims (see Megrims) and of mad 
staggers are considered elsewhere, and the post- 
parturient fits known as eclampsia. Treatment 
consists in removal of the cause where this can 
be ascertained, and a careful regard to diet, and 
avoidance of anything approaching to constipa- 
tion of the bowels. [h. l.J 

Fitshorbart, Sir Anthony, one of the 
earliest English writers on agriculture, and one 
of the most sagacious. A juage in the Court of 
Common Pleas, Sir Anthony turned to farming 
as a recreation after the fashion somewhat com- 
mon among distinguished men in the 16th cen- 
tury. In 1623 he published his Boke of Hus- 
bandry, and in the same year or a little later 
his Boke of Surveying, works long regarded as 
the best guides on their subjects. Fitzherbert 
was a strong advocate, of the enclosure of land, 
and the consolidation of farms by exchanges 
between neighbours of the scattered plots so 
common in his day. He did not approve, how- 
ever, of the high-handed and uniust measures of 
enclosure adopted by many lords of the manor. 
His judgment on points of practical farming was 
remarkably enlightened for his period, and he 
made a close guess at the origin of fluke disease 
in ^eep. He recognized, too, the hindrance to 
agricultural advancement due to the lack on the 
part of a tenant of security for his improve- 
ment. fw. E. B.] 

Fixation of Nltroi^on. See Nitrogen, 
Fixation of. 

FIxod Oils are non-volatile oils, or oils that 
undergo decomposition when they are distilled 
either alone or with steam. See Oils. 

FIxturos. — The law as to fixtures has been 


/ tures. Landlord’s fixtures are those movable 
I goods placed on the land either by the landlord 
nimseli or by the tenant which the latter ia not 
entitled to remove, while tenant’s fixtures are 
such movables affixed by the tenant as he is en- 
titled to remove at or before the expiry of the 
tenancy. The question wliether a tenant’s fix- 
ture may or may not be removed depends on 
(1) whether or not there has been effective an- 
nexation, for the article must be actually fastened 
or connected with the soil, not in mere juxta- 
osition to it. Thus a wooden barn resting on 
earns or on supports which are fixed on to the 
ground is not regarded as a fixture. (2) Even 
where the article is unquestionably attached to 
the real property, it may, owing to the mode of 
annexation, still be removable by the tenant. 
Thus where the article ‘can easily be removed 
in its entirety, in good condition, and conveni- 
ently, without injury to itself or to the fabric 
of the building’, it will be removable by the 
tenant. (3) The intention with which the article 
was fixed may decide the question of its remov- 
ability. Thus articles affixed by a tenant to a 
house for ornament or decoration, or for his per- 
sonal use and convenience and designed for a 
special purpose, are removable by him. Thus 
carpets, pictures, mirrors, cornices, which could 
be sever^ without injury to the premises, if 
erected by the tenant, are all reraovaole by him. 
Ordinary mantelpieces are as a rule fixtures; but 
purely ornamental chimney pieces have been held 
to ^ movable. Grates and stoves built int(* 
chimneys, and gas fittings, are all removable, but 
doors and windows are not. Wallpapers are of 
course not removable, but tapestry hangings as 
a rule are, although tapestry put up instead of 
a paper may be fixed so as not to be removable. 
But where the article, even though for ornament 
or convenience of the tenant, is so designed as 
to permanently improve the premises, or where 
substantial damage will be done by the removal, 
the article will be held to have become the pro- 
perty of the landlord. 

Trade Fixtures. — A considerable relaxation 
of the original rule of law wjw early introduced 
in the interests of trade, as it was felt that but 
for some such relaxation no tenant would lay out 
money in proper equipment of his business. 
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Constructive Fixtures. ~ Articles may be- 
come the property of the landlord by what is 
known as constructive annexation. Thus the 
grinding stone of a flour mill, the keys of a 
building, or small pieces necessary to the use of 
a machine, itself not removable, though lying 
loose, would all be held to be heritable. 

Removal or Fixtures. — As a general rule, 
this must be at or before the termination of the 
lease, or during ‘ such period of possession by the 
tenant as he holds the premises under a right 
still to consider himself a tenant ^ The tenant 
must do as little damage as possible, and must 
make good any damage ne does in the removal. 

[d. b.] 

Wim^rn — Two distinct genera of plants are 
included under this term — the Sweet Flag 
^corus) and the Water Flag (Iris Pseuddoortcs). 
Bee Acorus and Iris. 

FI All. — Flails are used but little now except 
to thresh small lots of corn ; but are useful for 
threshing some crops, such as peas and beans, 
to provide seed, as the seeds are not so liable to 
be split as by a threshing machine. The flail 
consists of two parts— the shaft or handle, and 
the swingle or swiple ; the former is best made 
of ash, and the latter of hardwood not prone to 
split, such as well-seasoned whitethorn. They 
are coupled together with an ash swivel attached 
to the shaft, a loop of white leather bound on 
to the swingle passing through the bow of the 
swivel, free movement thus being given to the 
swingle. The swivel is made by splitting in 
half a piece of ash about 8 in. in length, then 
sawing out the greater thickness of the middle 
part, leaving the full thickness about 1 in. at 
either end. The wood is then boiled to give it 
pliability, so that it will bend without breaking 
when the two ends are brought together. A 
piece is then scooped out of either end, so that it 
will embrace the bead of the shaft, a correspond- 
ing piece having been cut out near the top so 


as to form a bed for it to lie in. Having been 
fitted it is securely bound, and the flail is com- 
plete. The two pieces, however, are often con- 
nected solely by leather thongs, without an ash 
swivel. [w. j. M.] 

FlAkM. — Flakes are stout gate hurdles, 
practically light ^tes without hinges, used for 
penning animals in the fold, the market, show- 
yard, or other place. In some districts the terms 
sJatt^ hurdle or gate hurdle are commonly used. 
The best wood for making flakes is that from 
oak, chestnut, and ash, though willow, hazel, 


fir, &c., are freely used. Rent or riven wood is 
preferable to that which is sawn. The heads of 
the flake are mortised to hold the slats or flakes, 
which may be in any number, from three up- 
wards, according to the purpose for which the 
completed hurdK is used. Diagonal braces from 
the top centre to the heels of the huixile, and a 
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centre vertical stretcher, give strength and keep 
the slats in position ; usually these are nailed, but 
on stout oak flakes used in the south-east of Eng- 
land bolts and nuts are used, and iron rings are 
placed on the heads to prevent their gDlitting 
when being driven into the ground. In some 
districts the hurdles are held in the ground by 
the heads, which are produced to give sufficient 
length for them to keep firm. In others little 
reliance is placed on the head, separate 
stakes with bonds or shackles being 
used. [w. j. M.] 

Flat Poa. See Lathyrus sylves- 

TRIS. 

Flatulent Oollc. See Colic. 
Flavour is that quality of a sub- 
stance which affects the sense of taste. 
Most fragrant and odorous substances 
possess characteristic flavours, although 
the quality is not confined to that class 
of body. A flavourless substance is 
one possessing no quality affecting 
the sense of taste. Edible plants and 
substances possess a pleasant flavour, 
though individual taste varies enormously in its 
estimate of what constitutes a rich and agreeable 
flavour. Edibility and flavour are two proper- 
ties most intimately related, in fact the former 
is largely determined by the latter; a pleasant 
flavour to one person may be most repugnant 
to another. Pleasant flavours are not confined 
to edible substances, as some plants though 
relished by cattle are actively jxiisonous. 

Flavour can be made use ox as a commer- 
cial property, in the sense that some feeding- 
stuffs, though not relished by cattle, are, after 
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A, Head of abaft prepared for awivel, to give freedom in swinging. 
Piece of ash cut ready to boil. When softened, it is bent to make 
swivel for shaft 
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the addition of condiments or flavouring sub- 
stances, made edible, palatable, and sometimes 
very attractive as a foodstuff. The quality and 
value of butter, cheese, &c., and many plants 
are determined largely by the possession of a 
rich flavour, and likewise in valuing cattle 
foods palatability and flavour are prime factors; 
also in the preparation of sweets, beverages, &c., 
flavour is the quality that often determines their 
sole intrinsic value. Flavour is due either to 
the presence of one definite chemical body or to 
several; more often flavour is the result of a 
combination of factors. [r. a. b.] 

Flax.~Flax, or Linseed {Linum xaitatim- 
mum, L.), belongs to the nat. ord. Lineae, and 
has been cultivated from very early times for its 
fibre, which is woven into linen fabrics. It is 
also grown for its seeds, which contain oil, and 
are sometimes used as food for animals. More 
often the residual product, left after the extrac- 
tion of the oil from the seeds by pressure, comes 
into the market as the well-known ‘linseed cake’. , 

The annual flax usually grown has a slender, ! 
upright, solitary stem from 1 to 2 ft. high, j 
branched only in the upper part, which bears 
the flowers. In the bast tissue are bundles of 
long fibres, each well-developed bundle consist- 
ing of twenty to thirty strong fibres pointed at 
both ends. When isolated from the rest of the 
tissues of the stem, they are yellowish or ‘flaxen* 
in tint with a silky lustre. The leaves are alter- 
nate, narrow, lanceolate, and glaucous. The 
flowers are pale-blue, about 1 in. across, with thin 
petals, five stamens, and a ten-celled ovary which 
ripens into a leathery capsule divided by parti- 
tions into ten boat-shaped valves, each contain- 
ing a single seed. The seeds are oval, flattened 
somewhat, with pale-brown, shining, slippery 
coats; the outer epidermal cells of the testa 
swell up into a slimy mucilaginous substance 
when the seeds are soaked in water. The coty- 
ledons of the embryo contain from 31 to 39 per 
cent of linseed oil, and 20 to 25 per cent of pro- 
teins. The oil is chiefly used in the preparation 
of oil paints and varnishes, and in the manufac- 
ture of soap and oilcloth. 

Several closely allied forms are met with, all 
apparently belonging to the one species, L. usi- 
iatUsimum). The common annual flax (Z. u. 
vulgare) has capsules which do not open or shed 
their seeds when ripe, and the partitions with- 
in the capsules are smooth. Another variety 
(Z. lA humile) has shorter stems, more inclined 
to branch, and capsules which suddenly open 
and scatter their seeds when ripe; the latter 
are paler in colour than those or the previous 
form. The narrow-leaved flax (Z. angustifolium^ 
Hu<fe.)very closely resembles the ordinary annual 
specie^ but is usually perennial and has several 
branched stems, although biennial and annual 
foms are known. This plant, wild in southern 
Britain and in Europe and western Asia, was 
grown in prehistoric times in Switzerland and 
northern Italy before being replaced' by the 
common annual flax. [j. p.] 

Cultivation.— Flax was formerly extensively 
cultivated for fibre purposes in Great Britain, 
and even i*eoently there were working in York- 


shire two central retteries and scutch milla 
This crop hM now almost entirely gone out of 
cultivation in England and Scotland, the flax- 
spinning mills of Dundee being dependent upon 
foreign fibre. In Ireland there has been a very 
considerable decline in the area devoted to flax, 
for although in 1908 there were 46,900 ac,. 
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1, Stamens and pistil. 2, Fruit. 8, Section of Stem 
4, Long section of stem. 6, Flax fibre (Tlie bracket 
l^tween 8 and 4 indicates the flax fibres in situ.) 

almost all in Ulster, no less than 301,700 ac. 
were under flax in 1863. With the exception 
of Russia and Hungary, there has also been a 
marked decrease in acreage in all the other 
chief European flax - growing countries, v^ 
Belgium, Holland, France, Germany, Austi^ 
Italy, and Roumania. In Hungary there has 
of late years been a slight extension of the area 
devotM to flax, but in Russia the development 
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has been most striking. It is estimated that 
in that country in 1885 there were 3,250,000 ac. 
under flax, ana ten years later 5,480,000 ac. 

Various reasons for the decline of the flax- 
wing industry in the United Kingdom have 
n advanced. Chief among these are: (1) the 
export of large quantities of cheaply produc^ 
flax from Russia, and the consequent fall in 
price of home -produced fibre; (2) that as the 
many operations connected with the flax crop 
must be performed by hand, and have often to 
be carried out when tne corn harvest is pressing, 
the crop is now too costly and troublesome as 
compared with former years when labour was 
cheaper; and (3) the sowing of inferior seed, 
whicn natui'ally yielded poor crops. 

In Ireland flax is grown exclusively for fibre, 
and the seed is not utilized. By paying attention 
to details, growers are able to produce a good 
quality of fibre, much superior to Russian, though 
not generally so good as the best Belgian or 
Dutch, and which therefore commands a price 
which still leaves remunerative returns. On 
the continent of Europe flax is grown for both 
seed and fibre; in India, Argentina, the United 
States of America, and Canada, almost solely for 
the seed, linseed, though attempts are now being 
made in those countries to prepare the fibre 
from the flax straw, which is otherwise useless 
when the seed has been removed. 

The flax crop in the United Kingdom must 
be considered from the standpoint of fibre, and 
the seed will either be neglected, as is done in 
Ireland, or, in any case, will be a very minor 
consideration. The following notes will there- 
fore deal mainly with the cultivation of flax for 
fibre purposes, particular reference being made 
to the pi’actice of Ulster farmers. 

For flax a rich kindly loam is most suitable, 
though good crops are often grown on clay, and 
fair yields obtained on sandy and peaty soils. 
In certain districts the following rotation is 
adopted : 1st year, lea oats; 2nd year, roots; 3rd 
year, oats; 4tn year, flax sown down with gi-ass 
and clover seeds; 5th year, seeds hay; 6th, 7th, 
and possibly 8th and succeeding years, pasture. 
This rotation is open to two objections: (1) that 
the lower or root end of the flax stems is 
damaged by the grass and clovers, and (2) that 
the land so laid down to grass is very weedy. 
In other localities flax is therefore sown between 
lea oats and roots in a rotation similar to the 
above. Another practice is to take flax after 
roots. Flax should not be sown on lea, owing 
to its liability to lodge when grown on land in 
too high condition, and also to the great danger 
of damage by the leather-jacket grub, the larva 
of the Crane fly ( Tipula oleracea), which i*eadily 
feeds on young flax. Neither should flax 
sown on tne same field at too frequent intervals. 

A fine but firm seedbed is required. To 
obtain such on heavy land, autumn or early 
winter ploughing of the oat stubble is resorted 
to, followed by the usual cultivatinfiNrolling, and 
harrowing operations in spring, v^ere flax is 
to follow roots, cultivation may be deferred until 
February or early March. If flax is sown on 
land which is in too high condition there is 
danger, as already mentioned, of the crop lodg- 


ing, and in any case there will most probably 
be produced a large bulk of soft, green straw, 
which, when retted and scutched, will give a 
poor yield of low -quality fibre. Farmyard 
manure is therefore never applied directly, but 
given to a previous crop. The same may be said 
with regard to lime. 

Extensive experiments in Ireland have shown 
that of the artificial manures only those con- 
taining potash are useful for direct application 
to the flax crop. Muriate of potash at the rate 
of li cwt. per statute acre has proved the most 
profitable dressing, and 5 cwt. kainit per statute 
acre has also given remunerative returns. Such 
an application may be given at seedtime or dur- 
ing the previous winter. A dressing of either 
of these manures is preferable to an equivalent 
amount of sulphate of potash. In addition to 
producing a higher yield of better-quality fibre, 
potassic manures check a fungoid disease, known 
as ‘yellowing’, to attacks of which flax is sub- 
ject, particularly on light soils in the early stages 
of its growth. The term ‘yellowing’ sufficiently 
explains the appearance of a diseased crop, which, 
however, is often said by growers to be frosted. 
This opinion has now been refuted in two ways: 
(1) by manurial experiments, and (2) the iden- 
tification and study of the particular fungus, 
AstiH'ocystis radicis^ causing the disease. 

It is of the utmost importance to obtain seed 
of the highest quality for sowing purposes, and 
the question of seed supply must therefore be 
discussed in some detail. Sowing seed should 
only be obtained from Russia or Holland. A 
bag of seed contains 28 gal., and the price varies 
according to quality and supply from 265. to 
325. per bag for Russian (Riga) seed, and 275. 6d. 
to 425. for Dutch seed. Flax growers still in- 
cline to the belief that Russian, or as it is more 
commonly called Riga, seed is most suited to 
light soils, and Dutcn to heavy loams or clays. 
Recent experiments have, however, demonstrated 
that in some years Dutch seed will produce the 
best crops on all classes of soils, heavy and light; 
whilst in other years Riga seed will produce a 
better crop on any soil than will Dutch. The 
question of the selection of seed turns therefore 
on quality. A good sample of Dutch seed should 
be of 99 per cent purity, germinate at least 97 
per cent, and 1000 seeds or pickles should weigh 

see^ are 97 per cei^ 94 j^r cent, an<? 4*5 grS^ 
re^ctively. 

The excellence or otherwise of sowing seed 
from Russia or Holland depends not only upon 
the crop from which it was obtained, but also 
to a large extent on the weather which pre- 
vailed at the time of harvesting the seed. Dark- 
coloured and light, flat, immature pickles denote 
that the seed has been badly sav^. The com- 
mon brands of Riga seed are obtS.ined in the 
western provinces of Russia, such as Courland, 
Livonia, and Pskov, though small quantities of 
good sowing seed have of late years been ob- 
tained from more easterly provinces, such as 
Smolensk, Yaroslav, Kostroma, and Vologda. 
Of the Russian seeds, Pemau Crown has on the 
whole ^ven the best returns in Ireland. 

Dut^ growers also annually import Riga seed 



Flax 


IS 


for eowicg. The first Tser's produce of such 
•eed when grown in HoUaiid is known as Riga 
Child. ThS may in turn be sown in Holland, 
and its produce is called BiM Grandchild. Dutch 
•eed imported into Ireland for sowingis usually 
therefore Riga Child or Grandchild, l^e follow- 
ing example may serve to illustrate the considera- 
tions to M taken into account with regard to the 
purchase of one or other of these two varieties. 
As a general rule, it may be stated that after 
a good seed harvest in Russia in any one year 
there will be produced in the following year in 
Holland, if the weather is favourable, TOod Riga 
Child seed. If, however, in that, i.tf. the second, 
year, only poor seed is harvested in Russia, Ri^ 
Child wul be better seed than that availal^e 
from Russia. Then again, in the third or follow- 
ing year, Riga Child will do better in Holland 
than the newly imported Riga seed, and in con- 
sequence the resulting Riga Grandchild will be 
better for importation into the United Kin^om 
than the Riga Child produced from poor Riga 
seed. It is therefore necessary for flax growers 
to study the seed harvest reports each year from 
Russia and Hollan<^ and to buy only through 
reliable importers in such centres as Belfast, 
London, or Londonderry. Riga seed always 
bears a blue flower, and its produce, Riga Child 
and Grandchild, have also that characteristic. 
There is, however, also grown in the Dutch pro- 
vince of Friesland a wnite-flowered variety of 
flax. This has short, coarse, much branched 
stems, and produces an inferior crop of poor- 
quality fibre and a large quantity of seed. This 
variety is quite unsuited for growing in the 
United Kingdom, but has at times been ex- 
ported for sowing purposes from Holland by 
unscrupulous merchants. 

Should a season when good seed is difficult to 
procure follow one when good seed was plentiful, 
that originally intended for the previous season’s 
sowing, {.€. old seed, will often give good returns. 
Before sowing such seed, however, it is well to 
test its germination, which may have become 
seriously impaired. This may be done by plac- 
ing a few grains or pickles of the seed in moist 
sand in a saucer, which is then kept for a few 
days in a warm room. 

Though formerly flax seed, as sold for sowing, 
contained at times the seed of flax dodder {Ciu- 
cuta europea), a parasitic plant living on flax 
exactly as does the clover dodder on clovers, this 
impurity has never been met with in the samples 
examined by the Government seed -testing sta- 
tion for Ireland The dodder seed, moreover, is 
very much smaller than flax seed, and, being 
round, differs in shape, so that its removal from 
linseed presents no aifficulty. 

In Ulster, flax is generally sown towards the 
end of March or in April. For fibre purposes 
it M sown more thickly than for seed, the object 
being to check branching and to produce long 
clean plants, and thus long fibre, for it is only 
from tne main stem that &re is yielded in the 
mill. In a branched stem the fibre will break 
off where the branches or ‘boughs* arise. In 
Ireland the rate of seeding per statute acre is 
7 to 7J pk. (stones) of Dutcn, or 7J to 7j pk. 
of Riga seed of the above-mentions standard 


of germination, &c., poorer qualities of seed being 
sown at correspondingly higher rates. The sm 
b^g relatively small, lenticular in shape, and 
slippery, is difficult to sow. It may be sown 
broscast by hand, by a seed barrow, or by 
means of a nand machine, the ‘ little wonder , 
known also as the fiddle, made by H. Adams, 
Ga^, Ballymoney, Co. Antrim. This machine, 
which is slung over the shoulder of the operator, 
consists of a hopper, from which the seed is 
delivered on to a disk, which is made to revolve 
by means of a string attached to a bow, hence 
the name ‘fiddle'. The string is passed round 
a drum carrying the disk, and by moving the 
bow the disk is rotated and the seed thereby 
scattered. Whether sown by hand or machine, 
the land should be marked off in strips, each the 
width of a cast — 12 ft. where the fidole machine 
is used — for, to ensure an even crop, regular and 
equal distribution of the seed is most important. 
After the seed is sown the land is given two 
strokes with a light harrow, the second at right 
anj^es to the first, and then rolled. 

The after-cultivation consists in hand-weeding 
the crop, and if for any reason it was not pos- 
sible to roll after harrowing to cover the seed, 
this should be done when the plants are 3 or 
4 in. high, after the first weeding. The crop is 
weeded as may be necessary until it is some 
8 in. high, and in order to disturb the soil as 
little as possible, the weeds should be pulled 
after rain has fallen. Owing to the improve- 
ment of the seed -cleaning machinery in Riga 
and Rotterdam, seed is now much purer than 
formerly, and of the small quantity of weed 
seeds present in sowing flax, none appear to 
germinate and thus cause trouble to growers. 

No satisfactory machine for pulling flax has yet 
been devised, and, except where crown for seed 
only, the crop is invariably pulled by hand. If 
the land was marked off in flats for sowing, the 
supervision of the pulling is much facilitated, 
as each worker will pull the crop on one or more 
flats. It is considered to be ready for pulling 
for fibre purposes when it has turned a light- 
yellow colour, and when all the leaves from the 
root to about halfway up the stem have fallen. 
Another method of testing whether the crop is 
fit for pulling is to cut the seed boll across with 
a shaip knife. It should be pulled when the 
seeds in the boll are no longer milky but firm, 
and somewhat brown in colour. Careful ob- 
servation and much experience are required in 
order to judge the most desirable stage at which 
flax should Be pulled, for if taken out of the 
ground too early, a soft weak fibre and poor 
yield is the result; if allowed to become over- 
ripe, a dry coarse fibre, wanting in spinning 
quality, is produced. In wet weather, flax which 
has lodgea may be injured at the base of the 
stems, and to prevent this damage to the fibre 
it is better unaer such circumstances to pull the 
crop, though it may not have attained the proper 
stage for pullinc. Similarly, if in very bright 
sunny weather the base of the stem turns rusty 
or reddish-brown, owing to an attack of flax 
rust (Jfelampeora Lint), which results in a dis- 
coloured brittle fibre, the crop should be at once 
pulled for the damage so caused by the rust will 
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ikr mare than outweigh the slighter loss due to 
polHng St too esrly a stage. As a rule, flax is 
ready ; ror pulling in Ireland some 100 days, say 
14 weeks, after sowing. 

The pulled dax is tied in sheaves or ^ beets ’, 
with rush bands in Ireland, and with flax or 
straw bands in other countries. The sheaves 
ate made some b in. in diameter, though many 
succeasiui Irish and Dutch growers who ret 
green flax make sheaves only 4 in. in diameter. 
No pains should be spared to keep the flax even 
and straight in the beets and the root ends 
square. To ensure even retting, the beets should 
also be of regular size. When pulled, the crop 
may be stooked, root ends up, for a few days 
without damage, if dull weather pi’evails, but 
in bright sunny weather it should not remain 
longer than a day in the stook before being 
put in the retting pond, as, if heating of the 
straw inside the sheaves takes place, the fibre 
will be rendered soft and thereby seriously de- 
teriorated. 

In many parts of the Continent where seed 
is saved for sowing purposes, the crop is not 
pulled until the seed is rather more mature than 
at the above-mentioned stage. In these cases 
the straw is dried on the field, as was formerly 
done in Yorkshire, either in the beets or in 
specially constructed wooden fiuines. In other 
districts, notably in the blue steep district of 
Belgium, about Bruges and Lokeren, the seed 
bolls are removed from the green flax by a pro- 
cess known in this country as ‘rippling’. The 
practice in Ulster is, however, not to ripple the 
flax, and recent experiments have demonstrated 
that in uncertain weather, such as prevails in the 
north of Ireland, and which adds considerably 
to the difficulty of properly saving seed from 
green flax, rippling is not remunerative, unless 
with a crop bearing a large amount of seed. In 
a drier climate, rippling might with advantage 
be adopted. It is done in the following manner. 
As the flax is pulled, the separate handtuls which 
form a beet are crossed diagonally, so that when 
the beets come to the rippler the branched ends 
are not entangled, but each handful may be con- 
veniently lifted without disturbing the remainder 
of the beet. The ‘ rippling comb consisting of 
a set of iron teeth about 10 in. long, is fixed 
across a plank supported in some convenient 
way, 18 in. above the ground. The two workers 
sit astride the plank facing one another, one on 
each side of the comb, and alternately strike 
through the comb a handful of flax. By pulling 
the flax towards them the seed bolls are combed 
ofif, and these then fall on to a sheet spread be- 
neath. After being rippled, the straw is tied as 
before. The seed bolls should be spread on an 
airy loft, frequently turned to prevent heating, 
and, when dry, crushed by rolling. The crushed 
bolls are then winnowed, and the seed thus 
separated. Such seed, being immature, is only 
suitable for feeding purposes. 

The fibres of the flax plant are arranged as 
a cylinder enclosing the woody core of the stem, 
to which thj^ are attached by a mucilaginous 
substance. To facilitate the removal of the fibre 
from this core, the straw, green or dried, is 
allowed to ret or rot in water, and by the action 


of putrefactive bacteria, naturally present on the 
flax or in the water, the adhesive substance is 
decomposed. Betting ponds should be about 
4 ft deep, and so narrow that the beets maj 
be forked into them from the two sides. Water 
containing iron or lime is not suitable for retting, 
and soft water is most desirable. It is a good 
practice to allow some water to collect in the 
pond before putting in the flax. The beets are 
placed in the pond in rows, root end down, in 
a slightly sloping position, and when the pond 
is filled and more water run in, the flax is 
weighted down by stones, so that the branches 
are kept below the surface of the water. When 
packed too tightly in the pond, the flax rets un- 
evenly. If during the retting or fermentation 
the beets rise in the water, more stones should 
be placed on them. When once filled, no sudden 
flow of water should be allowed through the 
ponJ; but a very slow, steady trickle will do no 
iiarm, and may possibly be advantageous. The 
highest quality of flax is retted in sheeted crates 
aiichoredf and sunk in the slow-flowing Lys in 
Belgium; and in Ireland, by retting in a large 
volume of water a better - coloured flax is ob- 
tained than by steeping in small ponds. 

To determine when flax has been properly 
retted calls for great judgment. If under retted, 
the fibre cannot be properly separated in the 
scutch mill from the woody portion of the stem; 
and, on the other hand, if over retted, the fibre 
will be soft, and will break away in the mill, 
and a large quantity of tow will be produced. 
The most reliable test for determining when flax 
is sufficiently retted is to pull average stems 
from several beets in the pond, and to break 
each stalk across at two places about 5 in. apart. 
If the 5 in. of core can be readily drawn, show- 
ing that it is easily separated from the outer and 
surrounding cylinder or reed of fibres, the cor- 
rect stage has been reached. Tlie length of time 
required for retting is dependent upon the water, 
its temperature, and the class of straw. High 
temperature and coarse stmw are conducive to 
quick retting. Under like conditions, however, 
flax rets more quickly in some ponds than in 
others. In Ulster, with water at a mean tem- 
perature of 64° F., flax is usually retted on the 
tenth day after being placed in the pond, or, as 
it is expressed, after nine nights. 

When retting is completed, it is usual to run 
off the water from the pond. * Flax water as it 
is then known, is extremely poisonous to salmon 
and trout, and difficulty often arises in regard 
to its disposal. It possesses a most objectionable 
smell. Such water may be collected in a lower 
reserve pond and run into a stream in time of 
flood, or run ovei* the land directly. Contrary, 
however, to an oft-expressed opinion, the nian- 
urial value of flax water is so slight as to be 
re^rded as negligible. 

When the water is run off from the pond, the 
beets are thrown out and stood in a heap on the 
bank for a few hours to drain. The flax should 
not, however, remain long in the heap or it will 
heat, and the fibre will thereby be rendered soft. 
The flax is now carted to a rather bare grass 
field, the bands untied, and the retted straw 
evenly spread in rows on the grass to dry. Care 
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should be taken to shake out the flax, for if the 
stalks adhere together, even drying will be pre- 
vented, and diawlourkl fibre will result. An 
occasional shower whilst the flax is spread will 
not prove harmful, but persistent rain may 
cause over retting. 

The dried flax is now tied again in beets, but 
it should be seen that the bauds are also dry. 
The beets are then built into large stooks or 
rucks, and after a week or so the flax is stacked 
or stored until it can be conveniently scutched. 

The scutching of flax, i.e. the separation of the 
fibre, is not done by the grower, but is carried 
out by machinery in mills erected for the pur- 
pose. Though not strictly appertaining to farm- 
ing practice, the treatment which the dried retted 
straw undergoes in the scutch mill may be men- 
tioned. It IS first passed in handfuls between 
corrugated rollers, so as to break the woody core 
of the stems. The rolled handfuls or ‘streaks* 
are then held by hand over a wooden or iron 
stock, and beaten by wooden blades fixed on 
a shaft running at the rate of 200 to 250 revolu- 
tions per minute. Six or eight blades are fixed 
in rims on the shaft opposite each stock. The 
streaks of scutched flax are tied in bundles for 
sale to the spinners. The tow or fibre which 
breaks away is re-scutched, and then sold for 
the manufacture of coarse linen materials. The 
refuse, consisting of the woody core of the stems, 
known as shows or shives, is used for fuel in the 
furnaces of steam-driven mills, or by cottagers, 
and also for bedding cattle. 

Flax growers in Ulster are usually charged 
for scutching one shilling per stone of scutched 
flax yielded, and the tow is claimed by the mill- 
owners. The yield of a fair crop is cwt. per 
statute acre, but larger yields are often obtained 
by good farmers or in certain seasons when the 
weather suits the crop. 

Price varies according to quality, and largely 
also with demand. When the linen trade is bad, 
flax prices are naturally low. On the average 
of recent years’ prices it might be estimated that 
50a per cwt. was paid for the better class of 
Irish flax, though many farmers invariably get 
a better price. 

Many systems of so-called artificial retting of 
flax have been devised and patented. Some of 
these involve the use of pure cultures of bac- 
teria; others of chemicals, usually alkalis, for 
dissolving the gums and mucilage of the flax 
plant. The fibre obtained by such means is dry 
and harsh, and does not hackle well in the spin- 
ning mills. Other methods consist in the retting 
of dried straw in tanks through which water of 
regulated temperature is allowed to circulate 
slowly. It has been claimed that by these 
methods the conditions approach to those pre- 
vailing on the famous river Lys at Courtrai; out 
although there has been produced by these pro- 
cesses a high yield of flax of good quality, colour, 
and stren^h, they have not proved remunera- 
tive owing to the large capital outlay work- 
ing expenditure necessitated. 

Flax fibre is used in the linen industry for 
the manufacture of lawns, cambrics, damasks, 
sheetings, thread, nets, hollands, bagging, sails, 
and ropes. Linseed is used as a cattle fo^ and 
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from it is also obtained linseed oil, larirelT used 
for paint manufacture and other industries. 

Two o^er varieties of flax, Linum grandi- 
floram rubrum and Z, jUivwhy which bear scarlet 
and yellow flowers respectively, are solely of 
horticultural interest [j. h. h.] 

Flax Doddar, a climbing weed which is 
parasitic on flax. See Dodder. 

Flax Seed. See Flax and Linseed. 

* Flax Seada’— These are the puparia of 
the Hessian Fly, and represent the second stage 
in the existence of the larvae. They are small, 
dark-brown, and flattened in appearance, re- 
serabling flax seeds, hence their name. 
Cecidomtia. 

Flea- — Tlie fleas, or Pulicidae, are said to 
belong to the group of the blood - sucking Dij>- 
tera, out they are now more genemlly classi- 
fied under a separate group — the Aphaniptera. 

All forms are wingless, but the presence of 
small platelike structures on the prothorax of 
certain species seems to indicate that ances- 
tral forms were winged. The body is later- 
ally compressed. The thorax consists of three 
distinct segments, a feature which serves to 
differentiate the fleas from dipterous insects, 
in which the thoracic segments are fused to- 
gether. The antennae are small and retractile, 
and the mouth parts adapted for piercing and 
sucking. The logs, especially the last pair, are 
long, strong, and adapted for leaping. Tlie 
female is provided with a curiously curved ovi- 
positor, and lays her eggs or nits in dusty places, 
or in the case of the human flea on the hair 
follicles. The maggots which develop from these 
niu are white in colour, small and threadlike in 
appearance, and consist of fourteen segments, 
tne head segment being hard and chitinous, and 
havinga piercing appendage on the dorsal sur- 
face. The maggots develop into nymphs, which 
in turn give, rise to the fully developed flea. 
The commonest species are: the House Flea 
(Pulex irritam\ the Hen Flea {Pulex gaUincs)^ 
the Dog Flea {Pulex serraticeps). Sprinkling 
affected places with Persian powder or powderea 
parsley seed is effective in killing off these noxi- 
ous pests. See also Aphaniptera. 

[n. H. L.] 

Flea BeetleSf a family of sm^dl winged 
beetles which includes the well-known pests 
Hop Flea {Haltica concinna\ the Turnip Flea 
Beetle {PhyLlotreta neniorum\ and the Cabbage 
Flea {Haltica oleracea). See arts. (»n HALTiciDif 
and PHYLLOTRETA. 

Fleece. — Fleeces vary much, in accordance 
with the breed of sheep, treatment, climate, and 
the age of the sheep, ^e fleece is composed of 
wool and hair, the wool in most breeds pre- 
ponderating, though there are African breeds 
where the wool is sparse and short, and the 
hair comparatively long and suggestive of a 
goat’s coat. It is an endeavour of the breeder 
of breeds with a fleece suflSciently valuable to 
be shorn, to breed out the hair, or at least to 
confine it to certain parts. Sheep in hilly and Ci 
wet countries have more hair than those in ^ 
drier places, because it is a function of the hair 
to shoot off the wet. Hair is found roost onCr 
those parte which come into contact with t^^ 

T 
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ground irh«n tbe animalf lie down ; tihe thighi, 
even in breeds where improvement has 
practised for many years, often show much 
nair or * breechiness The character' of the 
fleece is greatly affected by climatic conditions. 
During cold weather thinner wool-fibre is pro- 
duced than in hot Wool sorters make many 
divisions in a fleece, as many as twelve; but 
the ordinary divisions are the prime or mother 
wool from the neck and back, seconds from the 
tail and legs, and thirds from the breast and 
belly. The farmer should keep the fleece free 
from straw, hay, string, and other materials 
before and after shearing. See also arts. Wool; 
Sheep, Management or. [w. j. m.] 

Fleshy Ohemistry of.— Animal flesh as 
offered for food consists almost entirely of the 
skeletal muscles and those of similar structure, 
such as the heart and the diaphragm. Non- 


Water 

12*1 

Proteids 

24-6 

Fat 

11*0 

Aih 

48*6 

Loss 

3*8 

Total 

100*0 


striated or Mnvoluntary ’ muscle is consumed in 
the form of tripe and other preparations of the 
digestive canal, while the liver, wncreas, kid- 
neys, and brain are all impressea into culinary 
service. Still, to the great majority of men, 
anir^ food means flesh or muscle, and it is of 
flesh in this sense that the present paragraphs 
treat. 

Meat as ordinarily sold contains bone, muscle, 
gristle or cartilage, tendon, connective tissue, 
fat, and blood. Of the total weight, bones form 
from 20 to 26 per cent, and in young meat such 
as veal the proportion may run up to fully 30 
per cent. This is by no means loss, as the bones 
contain a considerable amount of nutriment, 
being specially rich in fat, and if they are crushed 
and Doiled they yield a fairly rich soup. The 
following table gives the analysis of the bones 
in an army ration of beef: — 


Details of the proteids — 

Digestible proteids 10*8 

Peptones 1*9 

Extractives 1*0 

Total useful proteids ... 13*2 

Indigestible proteids 11 *3 


The general composition of flesh used as food is shown in the following table (Munk): — 


ConatituenU. 

Ox. 

Call. 

Fig 

Horse. 

Fowl. 

Pike 

Water 

767 

76*6 

72*6 

74*3 

708 

79*3 

Solida 

23*3 

24*4 

27*4 

257 

29*2 

20*7 

Proteids and gelatin . . . 

20*0 

19*4 

19*9 

21 0 

227 

18*3 

Fat 

15 

2*9 

6*2 

2*5 

41 

07 

Carbohydrates 

0*6 

0*8 

0*6 

06 

1*3 

09 

^Its 

1*2 

1*3 

1*1 

1*0 

11 

0*8 


Roughly speaking, about three-quarters of flesh 
ionsist of water, and the proportion is higher in 
he case of young animals and in animals im- 
lerfectly nourished. As a foodstuff, meat is 
valued for its stores of proteids and fats, the 
atter including phosphates, potash, and iron, 
t is our chief source of nitrogenous food, con- 
aining weight for weight four times as much 
u’oteid as milk. In addition it is easily cooked, 
ery easily digested and assimilated, contains a 
sirge amount of nutriment in small bulk, and 
arries its own condiments in the form of ex- 
ractives and the special flavours developed by 
ooking. Its one disadvantage from the chemi- 
al standpoint is the absence of starch or other 
arbohydrates. 

The proteids of meat fall into three classes— 
roteids proper, gelatins or albuminoids, and 
xtractives. Of the total nitrogenous matter, 
7*4 per cent consists of proteid insoluble in 
uter, 1008 of soluble proteid, and 12*62 of 
ctractives. Of the soluble proteids, by far the 
reater portion is coagulable by heat; thus a 
imple of lean beef for beef tea gave 13*66 per | 
>nt of its total proteids in the form of proteids 
Juble in cold water, and of this 9004 per cent 
as coagulated by heat, 8*40 appeared as albu- 
08 e 8 ,and there were traces of peptones, although 
)th of these classes were not necessarily present 

the meat originally. 


When fresh muscle is washed free from blood 
and subjected to pressure, a fluid is squeezed 
out, the meat juice or muscle plasma, which 
coagulates like blood. This is due to the for- 
mation of myosiiiy the chief proteid of muscle, 
and it is the coagulation of this within the body 
which constitutes rigor mortis. Three stages 
may be distinguished in the process. At first 
the flesh is soft and alkaline, then it stiffens, 
and finally as the rigor passes away the flesh 
again softens but is now acid. In hot climates 
meat is generally eaten in the first and second 
stages, in cold climates in the third stage. The 
acid in question is sarcolactic acid, and it is 
found not only after death, but as a fatigue 

S roduct within the muscle after great exertion. 

Formal living muscle is alkaline. Gelatin is 
really formed in meat by the process of cook- 
ing, at the expense of the connective tissues 
surrounding the muscle fibres. The gelatins 
resemble the true proteids in composition ; they 
are not so nutritious, but are more digestible, 
and so form a favourite diet for invali(W. The 
flesh of young animals yields more gelatin than 
that of old ones ; according to Liebig, 1000 parts 
of beef yield only 6 parts of gelatin, while veal 
yields 60. 

When flesh is digested with cold water for 
some time, various constituents are dissolved. 
These are the extractives, and they fall into 
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VO clii8868— nitroj^noua and non-nitrogenous. 
be latter comprise fats, gljoogen or animal 
arch, dextrose or grape sugar, inosite or muscle 
igar, and lactic acids of different types. All 
lese exist in small quantities, and nothing 
irther need be said about them save that after 
il visible fat has been removed from meat there 
/ill remains a fair amount of fat, as revealed by 
a ether extract. The nitrogenous extractives 
re more important, and consist of creatin, crea- 
nin, xanthin, hypoxanthin, carnin and carnic 
3 id, urea and uric acid, taurin, and inosinic 
2id. Only the first two are of importance, 
Ithough American moat extract contained 1 per 
mt of carnin. Dealing with lean moat alone, 
beef-tea meat ’, water extraction under the 
lost favourable conditions removes 6 per cent, 
f which 5 are organic; with the whole ration, 
one, &c., included, the proportions are 3'6 and 
■8 respectively. It is curious that the amount 
f extract depends upon the method of prepara- 
on, and this serves to explain the marked 
itferences in chemical analysis between raw 
nd cooked meats. The nitrogenous extractives 
ary from TOO to 1‘75 per cent of the total 
eight, and the non-nitrogenous from 1*40 to 
'20. Speaking generally, from a quarter to 
third of dry (water-free) lean raw meat is 
iluble in cold water; the proportion is much 
iss for cooked and fat meats. 

These extractives are I’epresented by beef tea 
rid the numerous h^rma of extract of meat, 
leat juice, &c., which have been placed upon 
le market. Beef tea is a singularly correct 
ame ; it is not a food at all, but a nerve 
imulant like tea. The real food is contained 
1 the discarded beef, which is supposed to have 
arted with its ‘ strength ’ the solution. As 
matter of fact, this rejected meat is thoroughly 
igestible, lacking only the flavours and stimu- 
iiits of which it has been deprived. ‘In brief, 
eef tea is poker, beef fuel, and heat can no 
lore be obtained from a poker than the body 
in be nourished on ordinary extract of meat 
r beef tea.’ 

The fats which occur in meat consist of a niix- 
jre of simple fats, almost exclusively palniitin, 
:earin, ana olein. Each of these simple fats 
lay be regarded as a compound of glycerine 
nd the corresponding fatty acid ; thus, stearin, 
roperly tri-stearin, may be called stearate of 


K ... 


... 24 to 4*0 

Na ... 


... 0*3 „ 1*5 

Fe ... 


... 0-04 „ 0*25 

Ca ... 


... 0-02 „ 0*39 

Mg ... 


... 0*18 „ 0*37 


glycerine or stearin glyceride. Stearin is the 
meet solid, melting at from 53^ to 66^ C. ; it is 
an excess of this rat which causes the firmness 
of suet. Palmitin melts at 45^ C, and olein 
melts at 5° C. ; it is thus the olein which is 
not only liquid itself but keeps the others in 
solution, and compound fats which like lard 
contain a large proportion of olein are soft, 
buttery, or even lic^uid. These tliree simple 
fats are mixed in different proportions in the 
fat of different animals. Beef fat cci. tains a 
large proportion of stearin, and melts at 45' C.; 
mutton fat contains still more, and requires a 
higher temperature. Fat is found in nearly all 
the animal tissues, even in liquids like sweat 
and saliva. In visible fat, or adipose tissue, it 
forms 82*7 per cent of the whole, and in tlie 
marrow of bone as much as 96 per cent. 

The pigments which occur in the fatty tisHUt« 
partake of the same nature. They are mostly 
yellow or red, and are classed as lipochroiues. 
Lecithin is a complex fat found wlierever living 
pr<>tt)pla8m occuis, either- animal or vegetable; 
and in the animal tissues it occurs diiefly in 
connection with the biain and nervous tissues, 
in yolk of egg, and in blood corpuscles. It con- 
tains nitrogen anil phosphorus in addition to 
the carbon, hydrogen, and oxygen whicli con- 
stitute the true rats. Cliolesteiin is another 
fatlike substance found in protoplasm, and esjio- 
cially in nervous tissues; it is r-eally an alcohol, 
C 2 ^ 460 H, and is insoluble in water. 

The inor-ganic constituents of muscle, reur*o- 
sented by tlie ‘ ash ’ of chemical analysis, sliow 
a marked preponderance of potash ami phos- 
phorus. Trie total ash varies from 1 to 1 *5 ))er 
cent, and the following analyses by Bunge show 
the details in parts per 1000 : — 

( 1 ) ( 2 ) 


K/) 

... 4*054 ... 

... 41(K) 

NaaO 

... 0*770 . 

... 0811 

CaO 

... 0 080 .. 

... 0 072 

MgO 

... 0412 .. 

... 0-38i 

Fe 203 ... 

... 0*057 .. 

... — 

PoOb 

... 4*044 .. 

... 4-58 


... 0*672 .. 

... 0-70 

SOa 

— 

... 010 


Katz exhibits much the same proportion in 
another way, showing the maximum u/id mini- 
mum amounts in 1000 pai*\s of fresh flesh from 
various animals : — 

Cl 0-32 to 0*8 

P 1*22,, 2'04 from i>ho«j)hate8. 

P 0'13 ,,048 ,, lecithin. 

P 0*09 ,, 0*32 ,, nuclein. 


The most recent researches on this subject 
ave been made by Emmett and Grindley of 
llinois University, and they find that the soluble 
rganic phosphorus of beef is 2*3 times greater 
han what it is in veal; in fact, all fonus of 
ihosphorus are greater in beef than in veal, with 
ne exception, namely the insoluble phosphorus, 
7hich is greater in veal than in beef. Of the 
otal phosphorus, 75 per cent in beef, and 64 per 
ent in veal, is soluble in cold water — a fact of 
ome in^rtance in making such extracts a» 
oups. The soluble organic phosphorus consti- 
VOL. VL 


tutes in beef one-third, and in veal one-fourth, 
of the total soluble phosphorus. Dihtly, the 
quantities and nature of these phosphorus com- 
pounds are decidedly affected oy tne different 
methods of cooking flesh. 

The effects of cooking upon flesh are partly 
mechanical, partly chemical. The process loosens 
connective tWue and converts it into gelatine, 
separates the muscle bundles and fibres, aestro)'s 
any parasites and bacteria present, if the tem- 
perature is high enough, coagulat^ the blood 
left in the flesh, and develojw flavoura or natural 

79 
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condiments sucli m *o8mazoiie\ Although the 
fibres of the meat are separated and therefore 
rendered more easy of access to the gastric and 
other digestive juices, the fibres themselves are 
rendered moie aifficult of digestion. Generally 
speaking, cooking diminishes the digestibility 
of meat; from the nature of the case it cannot 
add to the amount of nutriment present, and it 
often takes away considerable quantities. The 
different method of cooking fall under two 
categories — those which aim at extracting, and 
those which aim at retaining the juices of tht' 
meat. The making of lieef tea oi* soup is a 
t3rpical extracting proc*ess, and in these the 
destination of the exhausted meat does not enter 
into the problem. As the object is to extract 
as much as possible, the mejit should be cut into 
small pieces so as to present a large surface to 
the extracting liquid, and the solvent power of 
the liauid, generally cold water, may be increased 
by adding a little vinegar and salt, as many pro- 
teids are soluble in weak saline solutions though 
not in ordinary water. As albumin and its alines 
coagulate at the tcmpeiviture of the liquid 

must not reach that point; if, therefore, vege- 
tables are lieing used which requii*e a higher 
temperature in order to soften th(‘ir tissues, they 
must be cooked sejmrately, either in sj)a<*e or 
time. A common method is to cook tlie V(‘ge- 
tables first at a high temjierature, then allow 
the contents to cool and add the iii<*at, then 
finally the flavourings, wliich are apt to be dis- 
sipated by even a gentle heat. 

In stowing, the }>rocess is similar, but the 
whole jiroduct is to be consumed, and this is 
the most economical method of cooking, as 
nothing is lost in the process. A recent (T<‘rman 
experiment gave from 1 lb. of beef and 7 oz. of 
veal bones a pint of strong broth or soup, which 
contained by weight: water, 95-2; proteids, 1*2; 
fat, I'f); extractives, 1*8; and mineral niatteis, 
0‘3 per cent. Braising is stc'wing in an extract 
of animal and vegetable juices instead of watei*, 
and is generally employed for meals, like white 
flesh and poultjy, which are somewhat insipid 
in themselves. 

The other methods of cooking aim at retain- 
ing the juices of the meat, and they therefoie 
operate at a high temperature to begin with, so 
as to coagulate the surface albumin, and thus 
form a continuous skin or case witliiii which the 
meat is cooked in its own juice, so to say. In 
I’oasting, grilling, and baking, the neeessai y 
tempeiature is obtained by using radiant heat 
and hot gases; in steaming and boiling, water 
is the vehicle ; while in Raut6ing or wet frying, 
hot oil is ernploye'd. Dry frying or pan broiling 
depends upon direct conduction ot heat fi'om 
the hot metal, plus a vaiying amount of heat 
derived from the fat and juices of the meat 
itself. 

In roasting, the meat is exposed to radiant 
beat, from a glowing, smokeless fire, for from five 
to ten minutes at close quarters, so as to form 
a surface skin. Basting favours the formation 
of this, as the hot oil employed reaches every 
part, and subjects it to a surface temperature 
much higher than that of boiling water. When 
the skin is complete, the meat is removed and 


allowed to cook in its own jmees ; too lligh. a 
temperature at this stage will burst the- case, as 
shown in the cracking of the surface, but the 
continuous basting not only prevents cracking 
and surface charring, but imparts brownness 
of colour and delicacy of flavour by develop- 
ing aromatic products known as ‘osmazone*. 
Although the surface temperature is very hi^, 
the interior of a joint may not be much higher 
than 73^ C, a temperature high enouch to cook 
meat, but not nearly sufficient to kill parasites 
or bacteria. Thus in a piece of meat weighing 
10 lb. the internal temperature after four hours* 
])oiling w'as only 88" and in roasting the in- 
ternal temperature often runs from 70° to 93° 0., 
being lower with a large piece. This considera- 
tion is of great inqmrtance in connection with 
tinned meats, because the internal temperature 
in tliese is often not sufficient to kill bacteria of 
putrefaction. Tlius large and small tins placed 
if) a salt bath at a t(‘m])erature much above that 
of boiling water sliowed internal temperatures 
of only 72° and 98° C. i‘eHi)ectively. 

Broiling, grilling, and brandering are really 
diflerent forms of roasting on a small scale, and 
over instead of in front of tlu- radiant surface. 
No forks should be used in liandling these meats 
in order to avoid escape of juices. In baking, 
radiant Ik at is also used, but here the opt-ration 
is condu(*tt‘d in a closed s})M( 0 , the temperature 
is usually too high, and the l esnlt is that several 
oily products are converted into iinplca.sant va- 
pours, wdiich penetrate the meat and give it a 
peculiar flavoui. In a good modern o\en there 
is })ractically no diflci’ence in flavour between a 
roasted joint and a baked one ; all that is wanted 
is to ]>revent the foi-mation of half-burned oil 
fioiu the splutU'ring of gravy upon the hot 
plates, and this is easily done by j)utting tlie 
baking pan into a larger tray containing water. 
The loss of weight by baking is about 25 per 
cent, cliiefly owing to expulsion of w'ater. 

Boiling also aims at the i-etention of meat 
iuices, and so tlie temperature of the water must 
bt‘ as hot as possible for the first ten minutes; 
the addition of a little salt gives temperatures 
above 100" C. After the surface skin has been 
formed, the pot may be withdrawn from the 
fire so as to keep the w^ater simmering only. 
The lemarks already made about internal tem- 
perature ajiply with even greater force to boil- 
ing, as in this case the external temperature is 
rarely above 100' C. If boiling be caiTit*d to 
exe(*ss the meat is ‘boiled to rags’; that is to 
sa\, the muscle fibres have all been separated by 
the gelatinizing of their connective tissue. It 
does not follow, however, that the meat is more 
thoroughly cooked ; on the contrary, the fibres 
are rendered hard and indigestible to such a 
degree that they often pass thiough the bowels 
unchanged. 

The subject of loss in cooking meat has been 
recently investigated by Dr. Grindley, and hk 
results may be summarized briefly. (1) In boil- 
ing, 8aut6ing, and ^^an broiling the chief loss is 
that of water; in roasting, both water and fat 
are removed. (2) The loss of substance in pan- 
b^oiling(d^y frying) is very small compared with 
those which follow boiling, roasting, and aaiit4- 
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ing, (8) When beef was cooked in water, from 
8’25 to 12*67 per cent of the nitrogencms matter, 
0'60 to 37*40 per cent of the fat, and 20H>4 to 
()7*39 wr cent of the mineral matter of the 
oti^nai uncooked meat were found in the broth. 
ThttJ, of course, is not an actual loss if the broth 
U utilized for soup or in other waya (4) When 
meat is sauteed, 2*15 per cent of the nitrogenous 
matters and SO? per cent of the mineral matters 
were lost in the oil employed, while the cooked 
meat contained timett more fat than when 
i-aw. (6) When the meats were roasted, from 0*25 
to 4’r)5 per cent of the nitrogenous matters, 4*53 
to 57*49 per cent of the fat, and 2*47 to 27*18 per 
cent of the mineral matters were found in the 
<lrippiiig. (6) Beef which has been used for the 
preparation of beef tea or broth has lost com- 
/taratii'clf/ little in nutritive value^ though much 
of the flavouring material has been removed. 
(7) In the bf>iling of metits, other things being 
equal, the fatter kinds and cuts lost less water, 
nitrogenous and mineral matters, but moi*e fat 
than tile leaner samples. (8) In cooking meats 
by Ixiiling, sauteing, pan broiling, and roasting, 
the Josses increased in proportion to the degree 
of cooking. Tliat is, the longer the time and 
the higher the temperature, the greater the 
loss. (9) As a rule, the larger tlie pieces of meat 
etK>ke(l by boiling and roasting, the smaller were 
the relative losses. (10) Ditl'erent cuts of the 
same kind of meat behave very differently as to 
the amount and natui’e of the losses they under- 
go when cooked in hot water. (II) When meat 
IS cooked in w'ater at 80 to 85‘' C’., placing the 
meat in hot or cold water at the start has little 
effect on the amount of matenal found in the 
broth. 

In sfioaking of the digestibility of food, the 
phrase usually refers to gastric digestion only. 
Any experiments that have been made on this 
subject are open to correction, inasmuch as they 
imitate tlie actual bodily processes only in a 
very small degree. They lack, for instance, tlie 
continuous absorption of digest/<*d matters, the 
vital activities of the leucocytes and the lining 
cells of the digestive tract generally, as well as 
the sympathetic nervous action called into play 
by flavours and other excitants, emotional as 
well as pliysicjil. When a man was supplied 
with not more than 2 lb. of flesh per (lay, it 
was found that 97 per cent of tliis was digested. 
Kaw meat is most easily digested of all, and 
roasted meat the most completely digested. On 
an avemge, a healthy person digests nearly all 
the proteid and alwut 95 per cent of the fat in 
animal flesh. The high position which flesh 
takes in this respect is due to the tenderness 
of its muscle fibre and the small proportion of 
fat mixed with it, and naturally there are very 
wide limits in digestibility, depending upon the 
cut of meat, tlie age, sex, and condition of the 
animal, the species and breed of the animal 
itself, and the method of cooking. Using an 
artificial imitation of stomach digestion, a rather 
useful result was obtained when the element of 
time was taken into account. After one hour, 
the proteids of raw meat were found more readily 
dige^d than those of cooked meat, boiled meat 
was better in this respect than broiled, and fried 


meat cme out worst of idl. After two houm the 
same diflferenipes appeared in the same order, but 
after longer digestion these differences mostly dis* 
appear, and after artificial digestion for twenty- 
four hours the digestibility of raw and cooked 
meats was practically the same. The digesth-e 
fluid used was 100 (». of a solution of 1*25 grm. 
of pepsin in 1 litre of *33 per cent HCl, and the 
process was carried on at ‘blood heat\ 39® to 
40° C. K.] 

FiMh Fly. See Sarcophaga. 

Flint, a compact mineral substance formed 
of silica, which does not show the definite crys- 
tals or grains known as quartz. None the less, 
flint may be looked on as an assemblage of very 
minute granules of quartz, usually wuth a trace 
of opaline or amorphous silica. Chalcedony is a 
pure type of flint, commonly with a delicately 
fibrous structure. 

Flint cannot be scratched by a knife, has a 
‘conchoidaT {i.e. shell - lik(‘) fracture, and is 
usually grey or black, weathering to brown, and 
often with a friable white crust, also formed of 
silica. In the British Isles it commonly occurs 
in the (^halk and other limestones, notably the 
f Carboniferous Lifneston(\ In the latter rock it 
is often styled chert. Most flint is, in fact, a 
rejilacmncnt of limestone liy silica in bauds or 
lumps, and unaltered hIh'IIs of molluscs or sea- 
ui'chius are often found included in CVctaceous 
flint. Owing to tlie resistance of the material to 
ag(‘nts of decay, flint gravels may gather on sur- 
faces of decomposing limestoiK*, often to a dele- 
terious extent. Tli(‘y foi’in loose and unjiromis- 
ing soils, and the comjiaratively large size of 
tlie stones makes them sc'om to ‘grow* on tho 
land as the finer material between tliem is 
washed away. Bough roads arc made with flints 
where the only alternative is soft liiiiestoiie, as 
in the (lialk areas of England, and broken flints 
are still used and rollea in on som^ wadl-cnn- 
Htructed (’ountry roads. The best use for the 
larger flints is in the eonstnuTion of walls and 
buildings, where they form, united by mortar, 
an indestructible material. [o. a. j. c.] 

Float! Ourc^. — A nhenornennn occurs 
at times, almost wholly in liot weather, in tho 
process of coagulation of milk in clieestiinaking 
which is t(*chnically inown as ‘floating curd, 
owing to tlie action of one or more of the various 
kinds of micrococci — the Saccharom yces lactU, 
Tyrothrix urocephalivm.^ Masticis cocci^ Bacterium 
lactis aerogeneSy Bacterium coli commune, and 
others. 

The term ‘floating curd^ correctly indicates 
the appearance of the phenomenon, inasmuch as 
the curd, instead of gradually sinking to the 
bottom of the milk vat and lying there an inert 
mass, becomes inflated by gas-producing ferments 
and rises, until it appears a little above the sur- 
face of the whey. There is a peculiar and dis- 
agreeable odour in it, and it is difficult to man- 
age. A fine cheese cannot be made of it, espe- 
cially in respect to flavour and odour. Some 
makers hasten to develop lactic acid to a degree 
reater than they w'oula otherwise venture to 
o, with the object of counteracting by this 
ferment the mischief caused by another. But 
as an extreme degree of lactic acid is injurious 
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to the flavour, aroma, and texture of cheese, the 
cure is almost as bad as the malady. 

Other makers cut the floating curd finely, first 
removing it from the whey, or the whey from it, 
and expose the particles freely to the air, con- 
stantly turning and mixing them about. This 
process mitigates the mischief more or less, but 
not effectually, for the inflation will occur again 
in the cheese. When this is the case, the clieese is 
in some cases broken up and passed through a 
curd mill, and again stirred about and exposed 
to the air, after which it is again formed into 
a cheese and put under pressure. Fortunately 
floating curd but rarely occurs in England; in 
America it was formerly not uncommon in the 
heat of summer. [j. r. s.] 

Floating^ Foxtail. — This is a grass of 
aquatic habit found by the sides of ditches and 
nds and in damp situations. It is known to 
tanists as A lopecurus geniculatuSy and belongs 
to the same genus as Meadow Foxtail (see Alo- 
PBOURUs). ft is easily distinguished from the 
latter by its stems, which are elbowed at the 
joints and decumbent when not floating, and by 
the glumes, which are not so closely united at 
the base as in Meadow Foxtail. This giuss is 
of fair nutritive value, and is readily consumed 
by stock. 

Floating: Sweet Qrass.— Like the pre- 
ceding, this is a grass of aquatic habit very 
common about ponds, river banks, and slow 
streams. See Glyceria. 

Flocculation, a term applied to the pro- 
cess whereby very fine silt or clay particles, 
whether existing in a moist condition in the soil 
or suspended in water, are collected into more 
or less coherent floccules or aggregates. Such 
a grouping of soil particles may be produced by 
many natuiul or artificial agencies, but particu- 
larly by the addition of even small quantities of 
certain soluble substances. 

If some finely powdered clay be shaken up 
with water in a glass vessel, and then allowed 
to stand for some time, it will be observed tliat 
small particles of the substance remain in sus- 
pension, imparting to the water a tuibidity 
which is capable of persisting for an indefinite 
period. If, however, a solution such as lime 
water be now added to the turbid liquid, the 
clay particles aggregate, and after a short time 
settle to the bottom of the vessel, leaving the 
liquid above them perfectly clear. The compound 
flakes produced in the manner described can be 
easily broken up again into their constituent 
parts by various mechanical means, such as pud- 
dling, boiling, or violent agitation in water. If 
they are allowed to dry, the cohesion between 
the individual grains rendei’s the fioccules of clay 
very stable; but aggregates of finely divided 
quartz or other minerals break up easily or even 
fall to pieces of their own weight, when deprived 
of the water films by which they are held together, 
and when no cementing substance has l>een left 
behind on the evaporation of the moisture. 

Various theories have been advanced to ac- 
count for the flocculation of turbid liquids; but, 
as these depend on the view ultimately taken of 
the nature of solutions and the behaviour of sub- 
stances in a dissolved state, it is better to leave 


their discussion to works on physical chemistry. 
By most writers, flocculation has been regarded 
as an electrical phenomenon. 

Many chemical substances bring about the 
flocculation of clay, and also of silt particles 
when the latter are smaller than *02 mm. dia- 
meter. Free acids are very effective, while the 
majority of soluble mineral salts ai’e more or less 
potent. On the other hand, ammonia, caustic 
alkalis, and strongly alkaline salts like carbonate 
of soda have the eflect of diffusing fine silt and 
clay, of preventing their flocculation, and even 
of causing a dissociation of aggregates already 
existing. A •02-per-cent solution of lime will 
lead to the speedy precipitation of suspended 
matter, and a chemically eouivalent quantity of 
magnesia is about equally emcient. The precipi- 
tating power of oilier mineral compounds varies 
with tlie valency of the metallic ion, that is, 
with the amount of its electrical charge. 

These principles of sedimentation are of far- 
reaching geological importance, as they underlie 
the formation of deltas, estuarine deposits, and 
bars at the mouths of rivers. The suspended 
matter cari“ied down in enormous quantities by 
our great rivers, instead of drifting out to sea 
to be slowly deposited in mid -ocean, quickly 
settles on cr>ming into contact with the salt water 
at the river mouths. 

Of more importance, however, to the agricul- 
turist is the part played by flocculating agencies 
in the modification of the structure of the soil, 
and the consequent effect on its fertility. An 
open soil structure admitting of the free move- 
ment of air and water, and of the free penetra- 
tion of plant roots, a condition so necessary for 

f irofitabie crop production, is only possible, at 
east in the stronger loams and clays, when the 
finer grades of soil particles form composite 
particles or crumbs. Any agency which breaks 
down these crumbs to the single-grained struc- 
ture seriously interferes with the development 
of cultivated plants. It is, then, of some interest 
to the farmer to know what influence the addition 
of the various salts, now so extensively used in 
the form of artificial manures, have upon the 
soil stiucture. 

As Mitscherlich (Bodenkunde, p. 151) points 
out, the conditions in the case of particles exist- 
ing in the soil differ somewhat from those that 
we have considered in the case of matter sus- 
pended in water. In the former case the particles 
are not so free to move under the influence of 
electrical or other forces, and they already exist 
in a more or less aggregated form. It has been 
found, however, that fairly parallel results are 
obtainable in both cases from the addition of 
similar substances. It has been shown that the 
soluble manures, such as sulphate of ammonia, 
nitrate of soda, kainite, muriate and sulphate 
of potash, are all capable of gathering the finer 
particles of the soil into composite grains ; but 
this granular structure only obtains as long as 
the added manurial substances remain in the 
soil. After they have been washed out or re- 
moved by growing plants, the soil shows a marked 
tendency to assume the single-grained structure. 
This tendency is particularly noticeable in a clay 
soil after a heavy dressing of nitrate of soda; in 
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this case, the puddling is, no doubt, accentuated 
hy the production of carbonate of soda under 
the influence of the growing crop. 

Carbonate of soda i« a powerful deflocculating 
agent, and since it prevails in the ^ black alkalp 
lands of arid regions, it does much hai*m there 
by its puddling action alone. After a period of 
rainfall, great depressions may be observed in 
these soils as a result of the closer packing pro- 
duced through the disruption of the soil crumbs. 
When the soil dries again, a hard pan is formed, 
which resists all the ordinary methods of culti- 
vation. Gypisum has been used with good elfect 
to counteract this consolidating tendency of 
alkali lands; it converts the deleterious carbonate 
of soda into the comparatively harmless sulphate. 

The beneficial change in texture attained by 
liming a clay soil is well known to eveiy practical 
farmer. By an application of lime the soil is 
considerably loosened, the land is rendered more 
fiee to work, the movements of soil water are 
facilitated, and altogetlier the conditions are 
i(‘ndered more favourable for plant growth. 
Other sparingly soluble or insoluble lime com- 
pounds produce like results, although perhaps 
in a leaser degree. The amelioration of the soil 
texture brou^it about by them cannot be attri- 
buted altogether to their coagulating effect on 
clay; it seems to be partly due to their provid- 
ing points of weakness in the soil lumps that 
are formed during the process of tillage. When 
these insoluble substances are worked up in the 
soil, they are admitted between the particles, 
and, as they are necessarily unevenly distributed 
amongst them, the great lumps, on drying, part 
more easily in the places where the lime com- 
pounds are embedded, and so crumble down to 
a fine condition of tilth. 

Organic manui'es, such as farmyard manure 
or dried blood, also cause a loosening of stiff 
clays; but the action of these substances is, in a 
great measure, due to the fermentable matter 
which they contribute. 

Other agencies besides the addition of chemical 
substances to the soil have a great influence on 
its physical structure. Ploughing the land in 
a wet condition may produce a puddling of the 
soil from w'hich it may take a very long time to 
recover, while, on the other hand, cultivation 
performed at the right condition of moisture 
between wetness and dryness establishes a tilth 
most highly favourable for plant growth. Alter- 
nations of freezing and thawing are potent fac- 
tors in the production of soil crumbs, but the 
beating of rain reduces the top layer of a soil to 
the single-grained structure, forming at the sur- 
face the stale crust so well known to pmctical 
agriculturists. 

Various more or less permanent cements, such 
as ferric hydrate or carinate of lime, form com- 
pound particles which probably act as individuals 
in the economy of the soil; these must be dis- 
tinguished from the soil aggregates which we 
have been considering in the present article. 

[t. h.] 

nock, the collective name used to denote a 
group of certain animals of the same kind. Most 
commonly we apply the word ‘flock’ to sheep or 

geese. 


Rook Book. — This is a publication issued 
by a society of breeders of a particular kind of 
sheep. The object of such a book is to preserve 
the purity of the breed by the registmtion of 
all p^igreed animals, and to encourage improve- 
ments along certain specified lines. The book 
affords a convenient means of keeping a retnird 
of the descent of the animals entered in its pages, 
and forms also a guamntee of the accuiacy 
and reliability of the }K*digree. Consequently, 
nearly all pure - bred animals of prize - taking 
strains are registered, and the guarantee of 
their genealogy generally enhances the market 
value of the animals for breeding purposes. 
When any new breed of sheep is to be per- 
jietuated, the establislmient of a flock book is 
absolutely necessary if any fixity of type is to 
be observed ; the desirable characteristics to be 
aimed at in breeding, and the scale of poinU 
to be awarded in tl)e judging at shows, being 
decided by the society or breeders. Nearly every 
recognized breed has now its own flock book, 
and on this account the various breeds of sheep 
are reaching a higher and more uniform stan- 
dard of excellence every year. [u. h. l.] 

Flooding^ oF Lancli a ])ractice adopted in 
the improvement of land by waiping and irri- 
gation. See Warping anil Irrigation. 

Floors. — These have already be'ui referred 
to under head of Concrkte, the latter being one 
of the best materials for floors at the home- 
stead. Except for the lairs in stable, byre, and 
pig house, ]\)rtland cement conciete is the l>est 
medium for the various ground floors at the farm 
steading. And we see no reason why it should 
not be used for the upstair floors there as well. 
Floors of wood are rarely usi d on the gr*ound 
floor at the farm. They are hardly indeed suit- 
able for a position of that sort. "Inhere they are 
liable to suffer from dampness; anil they afford 
no check to rats. The ujiper floors, however, of 
the homestead are nearly everywhere of wood. 
The common wood floor consists of bearers or 
joists with their ends inserU'd into the walls of 
the building, and closely jointed boards nailed 
down to these beaiers To render the flooring 
boards stifl'er in position they ai’e ‘tongued-and- 
grooved’ — one edge has a ^-in. or so projection 
along its middle line, while the other has a cor- 
responding groove. The tongue of one board 
fits tight into the groove of the previously laid 
one, and thus the lot are made more rigicl than 
they would be if merely butted edge to edge. 
The boards are usually 6 in. broad and in. 
thick ; planed smooth on face. Joists 9 in. broad 
and 3 in. thick are required for granaries ; lighter 
ones do for a hayloft or such like. Joists are 
ranked at the standard distance of 18 in. from 
centre to centre of the planks ; at this rate 3-in. 
joists stand 15 in. apart face to face. The joists 
cross the narrow part of the building, and the 
boards lie at right angles to the joists. Some- 
times it is expedient to support the joists bv 
means of a stout beam running with the length 
of the building halfway between side widls. 
Bed pine is the preferable material for ground 
floors; white pine is good enough for upper 
ones. See also Buildings and Brass. 

[a. H.] 
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l^lorloultur9« See Flowebb, Cultivation 
OF. 

Floury in the common acceptation of the 
term, ia ground wheat grain freed from the 
outer fibrous layers or bran. The wheat kernel 
ia enclosed in three distinct coverings (bran 
coats), immediately below which is a single layer 
of large cells rich in nitrogenous matters (the 
aleurone layer, often wrongly termed the gluten 
layer). In the lower part of the kernel, opposite 
the rounded end, is situated the germ or embryo 
plant. The rest of the grain, the endosperm, is 
composed of cells filled with floury material rich 
in starch and albuminoids (‘gluten’), and con- 
taining also appreciable quantities of mineiul 
matter and other compounds. It is this mate- 
rial which, when isolated from the rest of the 
grain, constitutes flour. 

The ‘milling' process, or manufacture of flour, 
consists essentially in fii-st freeing the grain from 
dirt and other impurities, then grinaing it up 
between rotating stones or rollers, and sepa- 
rating the flour from the coarser materials by 
means of sieves and fans. 

Formerly the grinding was universally effected 
by moans of large circular slabs of stone placed 
horizontally, the lower one fixed and the upper 
one rotating about a vertical axis. The grain 
was fed between the stones lound the revolving 
shaft, and driven gradually by the centrifugal 
force arising from the rotation to the edge of 
the stones, where the ground materifiJs emeiged, 
and by thorough sifting tlirough fine silk gauze 
were separated into flour and ‘tailings’. The 
tailings were further freed from the coarser 
bran particles by sifting, and then reground 
with a view to obtaining more flour, the pro- 
cesses being repeated so long as a profitable 
amount of flour could be extracted. In this way 
the wheat was separated into about 65 to 75 per 
cent of flour and 25 to 35 per cent of ‘ offal ’, the 
latter being separated roughly by sifting and 
fanning into bran and sharjis (pollards or shorts). 

The flour obtained by this process, judged by 
modern standards, was of poor quality, being 
relatively coarse in texture, rich in fine bzanny 
particles and germ, and decidedly greyish in 
colour. The offals, on the other hand, were of 
correspondingly high quality for stock-feeding 
putposes. 

Since the middle of the 19th century the mill- 
ing process has been made very much moie effi- 
cient, partly by improvements in the nature and 
adjustment of the stones, partly by the substi- 
tution of rollers for the millstones, and partly 


by improvements in the arrangemeuts for olMi* 
ing the grain and sorting out the various pro- 
ducts obtained at different stages of the process. 

The essential difference between the modern 
and the older processes of milling is that whereas 
the aim in the latter case was to obtain as much 
flour as possible at one grinding, the stones 
being therefore placed very close together, the 
modern miller effects the disintegration of the 
grain much more gradually, and obtains thereby 
a fai‘ greater variety of flours and offals and a 
higher yield of flour. 

In the modern roller flour mill the wheat is 
first subjected to a very thorough cleaning pro- 
cess to remove foreign seeds, stones, pieces of 
iion, dill, I’ust spores, liaiis, &c. Tlie cleaned 
grain is crushed between coarse rollers and then 
subjected to the milling process proper. This 
consists in passing the materials through a series 
of rollers of successively increasing fineness of 
surface and closeness of setting. At each stages 
the material issuing from tlie rollers is sorted 
out by means of sifting machines and fans into 
material of different grades of fineness (tailings, 
middlings, semolinas, and floui’s). The coarser 
poi'tions aie milled furtlier in older to obtain 
more flour, the same sorting out taking place at 
each stage, until eventually the grain is reduced 
to a series of products which may bo classified 
as follows: — 

1. Floui's of vai'ious qualities. 

2. Gei’m. 

3. Middlings (or pollards)— (a) fine sharps or 
seconds, (b) coarse sliaips or tbii’cls. 

4. Brans, coarse, medium, and fine. 

For further details the loader must be re- 
ferred to w’orks on milling. 

A great number of diffei'ent grades of flour 
can be obtained in tlie modern milling piocosses. 
The degree of grading of the floui- and also of the 
offals varies considerably in diffei-ent mills, a fact 
which accounts for the great variation in the 
cliaractor of tliese products fromdiflerent sources. 

Leaving out of account the inevitable slight 
loss of material (seldom more than 2 per cent), 
about 72 per cent of the weight of the cleaned 
wheat is usually obtained in the form of high- 
grade flours, about 3 pei* cent as low-grade flours, 
and 25 per cent as offals. The last-named con- 
sist of roughly equal proportions of bran and 
sharps, the former preponderating slightly. 

The distribution of the different fooa ingredi- 
ents of the wheat grain in the various milling 
products prepared from it is illusti-ated by the 
following analyses by Snyder (1901): — 



Water. 

Albumi- 
noids 
(nitrogen 
X S-7). 

Oil. 

Carbo- 
hydrates 
+ fibre. 

Ash. 

Phospho- 
ric acid 

(PA). 

Acidity 
(expresMd 
as lactic 
acid). 


per cent. 

per cent 

per cent 

per cent 

per cent 

per cent 

per cent 

Wheat grain 

8*60 

12*66 

2*86 

74*69 

1*80 

*76 

•18 

First patent flour 

10*55 

1108 

1*15 

76*85 

•37 

*16 

•08 

Second „ 

10*49 

1114 

1*20 

76*76 

*42 

•17 

*08 

Straight or standard patent flour 

10*54 

11*90 

1*61 

76*36 

•60 

•20 

•09 

First clear grade 

10*18 

13*74 

2*20 

7318 

*80 

•34 

•12 

Second „ 

10*08 

15-03 

8*77 

69*37 

175 

•66 

*27 

‘ Red Dog * flour 

917 

18*98 

7*00 

61*37 

3-48 


•59 

Shorts 

8*73 

14-87 

6*87 

65*47 

4-56 



; -14 

Bran 

9*99 

14*02 

4*89 

65*64 

606 

2-20 

•28 
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Tile proportions of crude fibre in the various 
products are not shown sepmtely in the above 
table. The whole wheat grain contains as a rule 
less than 2 per cent of fibre, most of which is in 
the bran and shorts. The finer flours contain 
only traces, whilst the brans contain 8 to 10 per 
cent or more. 

It will be noted that the finer flours are 
poorer in albuminoids, oil, and ash, and corre- 
spondingly richer in carbohydrates than the 
coarser grades. 

The roller process effects a very complete 
removal of the germ from the flour. This is 
an advantage, since the germ, though rich in 
oil and albuminoids and imparting a pleasant 
sweetness to the newly milled flour, soon begins 
to undergo fermentation, causing discoloration 
of the flour and a tendency to become rancid. 
By suitable heating the germ may lie I’endei ed 
more stable, and may then be reincorporated 
with the flour with excellent results {e.g. Hovis 
flour). See Milling. 

Tile carbohydi-ates of flour consist mainly (80 
to 90 per cent) of starch, accompanied always by 
small quantities of dextrin and sugar, especially 
in unsound flours. 

The ash is notably rich in phosphates of potas- 
sium and magnesium. 

The albuminoids, according to Osborne, com- 
prise at least four distinct substances, of which 
the two chief have been termed glutenin and 
gliadin. These two form fully 80 per cent of 
the total albuminoids, and together are termed 
the ‘gluten’ of the flour. They are usually 
present in the proportion of about 55 to 65 per 
cent of gliadin to 25 to 35 per cent of glutenin. 

On the amount and character of the gluten 
depends very largely the ‘ strength ^ or capacity 
for producing large shapely loaves, on whicn 
the value of the flour to the baker so largely 
depends. The flours from British wheats are in 
general ‘weak’ in character, and hence require 
to be blended with a considerable proportion of 
foreign - grown material to give a satisfactory 
baking flour. 

It is as yet impossible to say with certainty 
what are the detennining factors of strength. 
It was formerly thought to be directly related 
to the pioportion of gluten in the flour. The 
more recent investigations in France, America, 
and this country have, however, not produced 
much support for this view, but indicate rather 
that strangth is detennined possibly to some 
extent by the proportion of the sticky ingre- 
dient, gliadin, in the gluten, and certainly to a 
lat'ge extent by the physical properties acquired 
by the gluten under the conditions of bread- 
making. The interasting experiments of Pro- 
fessor Wood of Cambridge have led him to 
the conclusion that the chief factors affecting 
strength are (1) the amount of sugar present 
in the flour, together with that formed in the 
dough by diastatic action, and ^2) the acidity 
and content of soluble salts of tne flour,* these 
having a marked influence on the coherence, 
elasticity, and water content of the gluten. The 
former factor will largely determine the amount 
of gas produced in the dough, and will therefore 
afite chiefly the mxe of the loaf, whilst the 


latter factor will exercise an influence on both 
size and shape. 

In addition to * strength \ the colour, flavour, 
and notably the water - absorbing power of a 
sample of flour are taken into account in ap- 
praising its value. The water-absorbing power 
18 regarded as of great importance by both 
miller and baker, since it not only governs the 
weight of bread obtainable froni the sack (»f 
flour, but it also affords evidence of other quali- 
ties of the flour, especially its soundness. 

Adulteration of flour is apparently not ver;v 
common in this country, the cnief additions met 
with being potato flour, ground rice, rye flour, 
and alum. Other adulterants occasionally met 
with are barley meal, bean and pea flour, ancl 
plaster of Paris. Flour from mills where the 
cleaning of the wheat is not very efficiently per- 
formed is liable to contain weed seeds, notably 
com cockle and darnel. In bad seasons, blighted 
and ergotized corn have been met with. In 
flours that have been bleached, traces of the 
bleaching agent frequently remain. [o. c.J 

Flour itootio, a small brown beetle which 
is a veritable pest in the bakeries of Europe 
and America. See EcnocRRUS. 

Flour Moth, a small moth with a wing 
expanse of about 1 in., and ()ne of the worst 

E ists with which the miller has to contend. See 
PHKSTIA. 

Flowor Farmlnf^. See Fakminu, Sts- 

TEM8 OF. 

Flowor Oarcfon. See Garden. 

Flower Pot. — Any kind of pot which is used 
as a receptacle for soil in whicli a plant is grown 
is called a flower pot. The Japanese have a 
curious taste with respect to flower pots, some 
of their designs being most fantastic, and others 
quite works of art. Tlie English flower pot is 
generally made of ordinary clay, and is more or 
Jess in the forai of a truncateci cone. It varies 
in size from that of a lady’s thimble, used for 
baby orchids, to that of a hogshead, some of the 
pots in use weighing over $ cwt. and costing 
about £2 each. The more porous the pot the 
better it is for the plant, but as porf)8ity means 
softness, those that are baked hard are on the 
whole most economical. Flower pots are very 
cheap, what is known as a 5 -in. pot costing 
about 1«. 6ol. for four dozen (a cast). Other 
varieties of pots are made for various purposes, 
such as blanching seakale, rhubarb, &c. 

[w. w.] 

Flowery Cultivation of. — The art of 

gardening is largely devoted to the psroduction 
of flowers for their aesthetic qualities. Hie love 
of flowers springs from the artistic sense ; it is 
not merely because they have attractive colours, 
or form, or fragrance that civilized man finds 
pleasure and interest in growing flowers in his 

g arden or using them for the adornment of his 
ome or person, or as an expression of friend- 
ship or affection ; they are as it were a part of 
his scheme of life, just as music and art are. 
It is for the purpose of satisfying this sense of 
beauty in flowers that their artificial cultivation 
has b^me an important industry as well as a 
delightful art. Not only has almost every comer 
of tne world been ransacked in the search fer 
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flowers, but in most civilized countries now the 
breeding of improved forms and races is largely 

S ractisea Nearly every one of the popular gar- 
en flowers have been developed from compara* 
tively inferior prototypes; for example, our 
chrysanthemums, roses, dahlias, carnations, hya- 
cinths, cyclamens, cinerarias, cannas, lilacs, be- 
gonias, delphiniums, rhododendrons, and pelar- 
goniums, to mention only a few, are, as known 
in gardens, exclusively the outcome of the 
breeder’s art. In some cases improved races 
have been evolved by selection, and it is sur- 
prising how much progress can be made by this 
means alone. Garden races which have been 
developed from a single species by selection are 
cinerarias, the Chinese primulas, the chrysan- 
themums, the decussate phloxes, the zonal pelar- 
goniums, and many other's. Thei e is, of coiu'se, 
nothing more remarkable in this than in the 
races of apples, peai's, potatoes, and giupes, 
which are the descendants of a single species in 
each case. It is natural for all plants to vary 
when reproduced from seeds, and by seizing 
upon variations of a particular character in 
each successive generation the gardener does 
not take long to make considerable change in 
the direction he wishes to go. The desire for 
novelty in flowers as in many other things has to 
be satisfied, and therefore the changes brought 
about by the cultivator’s art, wliilst they meet 
with general favour, are not always an im- 
provement in a truly artistic sense. The big 
dahlia, the mop-like chrysanthemum, the double 
begonia, and even many of the roses, are mon- 
strosities in every sense. Still, there is a fashion 
in flowers as in hats, and even in music, and 
the present popularity of the flower garden, 
the gay greenhouse, the bcmquet, and the floral 
decorations in use in rooms is entirely whole- 
some. For this reason the art of cultivating 
flowers should not be neglected in schools. It 
is more attractive to tlie young than the culti- 
vation of vegetables or fruits, and probably has 
a more refining influence, as it is more likely to 
awaken a love of natural objects tlian the best 
example of cabbage or turnip would ever do. 

The flowers that find most favour in gardens 
are not exactly the same in different countries. 
Daffodils, for instance, are very popular in 
British gardens, but they find little favour 
with the Frepch; orchids are as peculiarly a 
British fancy as horses and dogs; auriculas 
also are favourites in England and nowhere 
else. Generally, however, the flowers that are 
in fashion are the same everywliere, so far, that 
is, as the conditions favour their cultivation. 
A list of the flowers that rank among the most 
popular at the present time would occupy more 
space than can be aflforded. Among those that 
require glasshouse conditions are acacias, aza- 
leas, begonias, bouvardias, calceolarias, camellias, 
chrysanthemums, cyclamens, fuchsias, gardenias, 
gloxinias, hipp^trums, lapagerias, nerines, 
orchids, pelargoniums, passifloras, phyllocactuses, 
poinsettias, primulas, rnododendrons, richardias, 
streptocarpuses, and for winter effect, roses. 
Flowers tnat may be grown in the open air 
are more numerous now than ever they were. 
Thanks to the development of a taste for out- 


of-door gardening, large numbers of beautifnl- 
flowered plants have been brought into promi- 
nence. It is only necessary to name some of 
the most popular here. These ai'e aconitums, 
anemones, antirrhinums, asters, (^mpanula^ 
carnations, crocuses, daffodils, dahlias, delphi- 
niums, forget-me-nots, foxgloves, fritillarias, 
gentians, gladioluses, h el ian them urns, hellebores, 
hemerocallises, hyacinths, irises, kniphofias, 
liliums, lobelias, lupines, marigolds, mignonette, 
nympliteas, oenotheras, pieonies, pansies, pent- 
stemons, phloxes, poppies, primulas, rudbeck- 
ias, stocks, sweet peas, snowdrops, tulips, ver- 
benas, veronicas, violets, wallflowers, and zinnias. 
Shrubs that are grown for tlieir floral effect 
include roses, I'hododendrons, dierviJJas, spiraeas, 
lilacs, berberis, cistuses, wistarias, deutzias, 
ceanotliuses, cytisuses, daplines, escallonias, for- 
sythias hydrangeas, hyporicums, jasminums, 
Jonicei’as, magnolias, olearias, moutaii paeonies, 
philadelphuses, tecoinas, veronicas, viburnums, 
and yuccas. Among the trees there are the 
horse chestnuts, catalpas, laburnums, and nu- 
merous species of Pyrus and Primus. 

The cultivation of flowers for profit is dealt 
with in ‘ Flower Farming ’, under the lieading 
Farming, Systems of, and the particular treat- 
ment re(j aired by each kind of garden flower is 
given under their respective names. [w. w.] 
Flukes, or Trematodes, a class of para- 
sitic flatworms, usually leaflike in shape, in- 
cluding the well-known liver fluke (LhsUmum 
hepaticum) of tlie sheep. Some are external 
parasites, others occur in the internal oigans of 
their host; some complete their life-history in 
one animal — Monogenea (and these ar e usually 
ectoparasitie), others require two hosts — Di- 
genea (and these are endopai'asitic). With their 
parasitic life may be associated the presence of 
attaching sucker's (occasionally with nooks), the 
absence of cilia on the surface of the adults, 
the possession of a thick external ‘ cuticle ’, and 
the rarity of sense organs. The food canal is 
usually forked, often much br’anched, and always 
ends blindly. There is a hermaphrodite and 
usually complex repr'oductive system, and in 
many cases the animals are self-impregnating. 

Among the important flukes from the agricul- 
turist s point of vrew, the following may be noted: 
the liver fluke (which see) of the sheep, occur- 
ring occasionally in horse, deer, goat, pig, rabbit, 
man, &c. ; Distomum pulmonale in the lungs of 
dogs and cats; D. magnum in deer and i3ieep 
(in Italy and North America) ; Bilharzia crasaa 
in the cattle of Egypt, Sicily, and some parts 
of India. There are many different kinds of 
flukes in birds, e.g. Monostomum Jlavum^ which 
passes its young stage in a common water snail 
(Planorbis) and its adult life in ducks. In 
fishes, also, there are many flukes, and the for- 
mation of some kinds of pearls is primarily due 
to the irritation caused by the presence of a 
microscopic larval fluke in the skin of the 
bivalve. See also Livbr Fluke. [j. a. t.] 
Fluorldas* — These are compounds of the 
element fluorine, which is closely related to 
chlorine. Sodium fluoride, NaF, is very closely 
related chemically to common salt, sodium 
chloride. The fluorides have strong antiseptic 



Flushing 

and preservative properties, and they have been 
patented for use as antiseptics under the name 
^Salufer'. Those which have been chiefly used 
for antiseptic and preservative purposes are 
sodium fluoride, sodium bifluoride, potassium 
fluoride, ammonium fluoride, aluminium fluoride, 
and sodium sllicofluoride. They are colourless 
and odourless substances, with only slightly 
poisonous properties towards higher animals, 
out as they kill or prevent the growth of many 
noxious micro-organisms, they form useful anti- 
septics and disinfectants. They are also used in 
brewing to destroy harmful organisms, and are 
useful in preparing pure cultures of yeast. It 
H probably in brewing that fluorides are most 
largely made use of. Fluorides are also used to a 
limited extent as preservatives for foods. For 
instance, sodium fluoride has been proposed as 
a substitute for sodium chloride, and boric acid 
as a preservative for butter. A very small per- 
centage of sodium fluoride has a stronger pre- 
servative action than a much greater amount 
of sodium chloride. Fluoi'idea nave also been 
used as preservatives for milk, and tinned and 
other meats. It is claimed that as fluorides are 
not poisonous they are permissible for this pur- 
pose. There is some evidence, however, to show 
that while fluorides do not in small doses pro- 
duce death, their action may be more or less 
injurious, and that therefore their use in foods 
should not be permitted. [j. n.] 

Flushing. — In order to have the ewes in 

f ood thriving condition, and so to ensure a 
irger proportion of twin lambs, it is the com- 
mon practice with sheep-farmers to run the 
t wes on to better ‘ keep ' — such as clover after- 
math — a fortnight or three weeks prior to tup- 
ping time. This practice is known as ‘flushing'. 
ISee Sheep, Breeding and Management of. 

Flux. --Flux is an old term foi* any abnormal 
flow of fluid from the body, and ])articularly 
any sanguineous or morbid discharge from any 
of the organs or natural outlets. It is — or was, 
we should rather say — applied to vaginal as well 
as bowel discharges, and particularly to dysen- 
tery (which see). See Bloody Flux. [h.‘l.] 
Fly. — Strictly speaking, the term ‘fly’ should 
only be applied to those insects which belong to 
group Diptera or true flies. Thus the designa- 
tions Hessian Fly {Cecidornyia de8tructor\ Crane 
Fly {Tipida\ Gad Fly (tahaHus)^ House Fly 
(Afu8ca% Cabbage Fly {Ant/io?n//7a\ Frit Fly 
{0scinu8\ Bot Flies \(E8tndiii)^ Sheep Maggot 
Y\y{Lucilia Bericata\ are all scientifically correct, 
as all these are dipterous insects. But the Tur- 
nip Fly {Haltica nemonnn) belongs to the family 
of the Beetles, the Sawflies to the Hymenoptera, 
the Green fly to the Hemiptera, and in fact all 
insects capable of flight are popularly, though 
incorrectly, referred to as flies. [r. h. l.1 

Flycatcher. — Flycatchers (Muscicapiaae) 
derive their name from their peculiar habit of 
feeding. They take up a situation on a branch 
of a tree or other prominent position, and when- 
ever a fly happens to come near they dash at 
it, catch it upon the wing, frequently with an 
audible snap of the beak, and return to their 
previoufi point of vantage, or some other close by. 
Two species of Flycatcher are found in Great 
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Britain. Of these the Spotted Flycatcher (ITiw- 
oioapa grisola) is far the ^mmoner. It is only 
a summer migrant in this country, and about 
the latest to arrive of all the spring visitors, 
often not appearing till well on in May. Its aj>- 
pearance, brown above and grey with brownish 
streaks below, scarcely justifies the epithet of 
* spotted’, except in the young, which are spotted 
all over. It is found throughout Great Britain, 
being very common in the south, but liecoming 
rarer in the north. The othei British species 
is the Pied Flycatcher {MuBcicapa atrioapilla). 



Spotted Flycatcher (Munacapu giinnla) 


This bird is far less common than the S])otted 
Flycatcher. It is found in greatest abundance in 
the English lake district, and is moie common 
in the north and west of England than in the 
south. In Scotland it is luther rare. It arrives 
towards the end of April, and is much more 
conspicuous in appearance than the commoner 
species, on account of the cfintrast of black and 
white in its plumage, from which it denves its 
name. Neithei Flvcatcijei* has inueh of a song, 
and both depart for warmer countries in the 
autumn. [n. s. r. e.] 

Flying: Stock.— A ‘flying stock’, as it is 
called, is a stock not regularly and continuously 
kept on a farm, but frequently changed. TIjus 
on ordinary sheep-farms, flocks of ewes are com- 
monly kept from one to four or five years old, 
but on some farnis draft ewes are purchased 
every autumn, and sold off in the succeeding 
summer and a fresh stock purchased. In town 
dairies and on dairy farms adjacent to towns 
it is a frequent practice to purchase cows just 
at the calving and to sell them off again as soon 
as they become dry, instead of keeping them on 
for a number of years, as is more usually done. 
In both these cases the farm is said to keep a 
‘ flying stock [r- p* w. J 

Foalf the offspring of the horse. 

Foaling:- See Parturition. 

Foal Tooth. See Age of Animals and 
Teeth. 

Foddor. — In an agricultural sense ‘fodder^ 
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is a term generally ^plied to the foods «yen 
to stock more with the intention of suppmi^ 
bulk to them than because of their intrinsic feed- 
ing properties. Every feeder of stock knows full 
well that the first requisite in feeding animals 
is, to use a common expression, to ‘fill their 
bellies’; and, until this is done, the concen- 
trated and expensive foods given them will not 
be employed to the best purpose, but will be 
used up in doing the work which commoner 
and cheaper materials could do better. It is 
only when an animal gets his ‘fili^ that he will 
begin to lay on flesh. Hence bulky foods, such 
as straw, hay, or green stuflj are given to serve 
this necessary purpose. Not that these ma- 
terials are devoid of feeding value, and indeed 
they vary considerably among themselves in 


respect of value, but it is not for this purpose 
primarily that fodder is employed. 

Fodder may be dry, as in the case of straw 
and hay, or it may lie wet and green, as when 
grass, lucerne, sainfoin, clover, trifolium, mus- 
tard, tares or other crops are cut green, or when 
silage is used. Of straw crops, those principally 
used are wheat straw, and oat straw, ana oc- 
casionally barley straw, bean straw, and pea 
straw. The two last-mentioned are much the 
most nitrogenous, but do not come generally 
into use ; barley straw also is not a favourite 
with feeders, owing to its roughness. Oat straw 
is the favourite food with practical men, and 
wheat straw follows next in value. The follow- 
ing analyses represent the comparative compo- 
sition of these aiflereiit straws: — 



Oat Straw. 

Wheat Straw 

Barley Straw, 

I’oa Straw. 

Bean Straw. 

Moisture 

14*3 

14*3 

14*2 

13*0 

18*4 

Fat (ether extract) 

2*0 

1*3 

1*5 

1*0 

1*1 

Albuminoids 

Ami(b‘8, &c. 

3 -.5 

•5 

} 30 

3*2 

*3 

1 9-0 

8*1 

Soluble carbohydrates ... 

37*1 

38*0 

.37*5 

33*7 

31*0 

AVoody fibre 

38*0 

38*8 1 

39*2 

35*5 

30*0 

Mineral matter (ash) 

4 0 

4*6 ' 

4*1 

0*0 

5*4 


100*0 

foo o ~ 

100*0 

100*0 

100*0 

Nitrogen 

•(>4 

*48 

*50 

1*44 

1*29 


The usual way of feeding straw is to pass it 
through a chafl-cutting machine, and eitlier to 
place it, wlum chafl’ed, in the manger, or else to 
mix it up with sliced or pulpijd roots. A good 
plan is to mix the roots overnight with the chatf, 
spi’inkling a little water over the mass if it be 
too dry, then turning over with a shovel and 
leaving in a heap. A gentle fermentation sets 
up which makes the straw more palatable. An- 
other plan, when it is desired to get the stock to 
eat straw plentifully, or wlien straw (»r hay is 
not of very good quality, is to pour over it some 
molasses diluted with water, and, after mixing 
the whole, to leave it to stand in a heap over- 
night. Similarly, with inferior or damaged hay, 
a little Hjjice thrown over it will make it more 
acceptable to stock. In such ways as these, 
stock will often be got to take their bulky food 
more readily. 

Straw represents the extreme stage of a corn 
crop, and, as such, consists largely of fibre, with 
little or no starch, this latter having been trans- 
ferred to the grain. It is also ric:h in silica, 
though there is no ground for the belief that the 
supply of silicates to the plant is necessary for 
the ‘stiffening’ of the straw. Potash and lime 
are abundant in the straw of leguminous crops. 
Straw is essentially a food for bullocks and 
cows, and is not given to either horses, sheep, 
or pigs. 

Hay, as a rule, is either meadow hay or clover 
hay, out lucerne, sainfoin, and trifolium hay are 
also used in parts of the country where these 
crops are grown. Lucerne and sainfoin hay are 
the most nitrogenous, and then come trifolium 
and clover, me^ow hay being the least nitro- 
genous. 


The following are analyses of meadow hay and 


clover hay: — 

Meadow Clover 

Hay. Hay. 

Moisture 17 1K) 18 '00 

Fat (ether extract) 2*20 2 *.50 

Albuminoids ... 0*05 I0*r)0 

Amides, &c. ... 1*20 2*00 

Soluble carbohydrates 43*{K1 33*83 

Woody fibre ... 22’02 25*05 

Mineral matter (ash) _0*]0 0*92 

100*00 100*00 

Nitrogen 1*35 2*01 


Hay will vary in quality not only according to 
the land on which it is grown, and the season, 
but also according to the period at which it is 
cut, that cut earlier being the more nutritious, 
though there will be less bulk than if left longer 
uncut. Hay containing much clover is more 
nitrogenous than that with little or no clover 
in it. The conditions under which the hay has 
been gathered in, and under which it is stacked, 
exercise, however, the chief part in determining 
its quality, and, mainly, its selling value. Hay 
secured in good condition and nicely matured in 
the rick win often fetch a gcK)d price in the mar- 
ket, whilst the same grass, if made into hay 
under bad weather conditions, requires not only 
very careful handling in the rick, to prevent 
‘heating’ and ‘firing’, but may be unsaleable 
and have to be consumed on the holding. 

Hay is generally given cut into chaflf, but a 
little long hay riven to bullocks occasionally 
makes an agreeable change. Clover hay is al- 
ways chaffed; it is preferable to meadow nay for 
sheep, and is much better utilized by them. 

Lucerne and sainfoin both make valuable hay, 
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though theae crope we confined mostly to certain This cord is ruptured at birth, or else tied off. 

of the country. If left to get too diy, the In the mare and sow the chorion (placenU) is 
iwyes are apt to crumble into dust and to leave attached to the lining of the womb V villi all 
little more tlian the stallca This is seen to be ' over its surface, and the term rUacenta 

the ease with the a//a//a fluoerne) imported from ' is applied to such; but in cattle it is attached 
the Aigentine and elsewhere. Trifoliuni (crini- , by tufts of villi known as cotyledons or nmt, 
Bon clover) is mof'e usually cut preen, but is from which it has to separate during cleansing! 
eoinetimes made into hay, and can be cut up into , The afterbiith or cleansing (placenta) should 
chaff for hoi-ses. If left to get overripe, the come away within forty-eight houis after* the 
W(M)lly seed -heads have been known to cause ' calf, foal/&c., is born; if not, it ought to l»e 
injury to sheep, owing to the tendency of the j removed. In the dog and cot the placenta is 
woolly portions tf> collect into balls wliich Ifsik | zonary, and the young are Ihu’ii eiivelojied iii 
like ]uin[>s of hair, and to block the intestines. the uietnbi'ane. See l*AUTrRiTiON. [k. t. b,] 
When cmps are cut gi-een and given to stock | is a t<‘riu applied by fanners in Scotland 

as food this is called ‘given fodder’, (iniss is to the various mosses which gi’ow so plentifully 
but little used in this way, but clever, lucerne, I on p(K>r imstures. It is jxipularly su)>|Mmed that 
and sainfoin may l)e fed off on the land by sheep, | the growth of the fog cliecks the growth of the 
or may lie cut green and given to hiuses, bul- j giwss, and some go so far as to maintain that 
locks, or milking cows, live is another crop | if the fog were but removoil, the immu* |msture 
that may b<‘ cut green and fed. Trifelium also i would ther eby become rich The facts of the 
is cut green and given to horses. Mustard, mpe, case give little support to such a view. If, for 
and tar es (vetches) are gcnei-ally’ fed off by sheep example, we examine an old moss-grown wall, 
on tKe land. In the case of milking cows the we find lier-e and there tufts of grass gi’owiiig 
main purpose is the sujiply of a succulent food. ' and thriving. In this case the iiiijiortaiit jsiint 
Silage is usi*d with much the same object: it tf) notice is that the gi'ass gi’ows on the spots 
may made of grass, clover, or- of a variety of , where soil has accumulated, and the moss only 
different crojis, such as maize, tai-es, oats cut i where the soil is quite thin. Indeed the gi-ass 
green, rye, &c. The practice of making silape plant from its very construction needs a cer tain 
has much gone out of vogue of late, though in depth of actively w-orking soil to foi-m a suitable 
parts where the weather never be depended bauitat for its roots, and a much greater dejith 
upon U) make hay propel ly, it may still lie use- than a moss plant. Now on foggy ixistures we 
fully employed. Also where resits are scar ce and find asscK-iated with the fog only the snmll-leaved 
a regular supply of succulent fisid is i-equir*ed — grasses with tlie shallowest roots, and though 
as \^en a large herd of milking cows is kept — j all the fog were removed by hand it is incirxlible 
the making of silage has a distinct advantage, j that the |M)or pasture would lieiome i-ich there- 
Rough grass from w^aysides, &c., can lie made , by. Applications of lime, and var ious maiiures, 
into useful silage when it could not be made drainage, indeed anv treatment whicli dee)H3ns 
into hav. Speaking genei-ally, while it is better , the region of actively wairking soil, is found in 
to have silage than bad hay, it wdll be found practice U> improve the grass and to diminish 
more pr ofitable to make hay whenever it is the fog. The presence of fog should accordingly 
possible to secure this in fair condition. | be i-egardcd as a sign that the soil is inactive to 

[j. A. V.] the pi-ofier depth ; the fog does not choke out 
Fodder Flea. See (tasthoioea. I the grass, but indicates that the land itself is 

Footal Membranoo. — The ovum is sur- 1 out of order, and that our efforts should be 
rounded by membranes, and these form cavities ' dii-e<‘ted to improvement of llie soil itself, and 
containing fluids, the cavity next to the ovum j to the maintenance of such impioveim nt by 
being called the amniotir cavity. This cavity j seeding to a large extent with lasting and deef>- 
contains a straw-coloured liquid known as the rooted plants, such as (Vicksfoot, Timothy, Tail 
liipuyr amnii, wliich analysis proves to contain Oat, Tall Fescue, &c., according to the character 
such substances as sugar, lactic acid, mucin, of the land. For enidicating fog on {lastures, 
ker-atin, albumin, urea, &c. During the later the following methods have proved successful: 
phases of gestation the fluid becomes of a red- (1) Thorough drainage of the land: (2) chain- 
dish tint and emits a most peculiar odour, well harrowing the pastures in winter or early spring; 
known to those having had to do with the de- (3) the application of lime, or a dr essing of baste 
livery of foals, &c., uie delivery of which it slag ancl kainit ; (4) the application of 5 cwt. 
facilitates. common salt per acre. The last two methods 

The next membrane is known as the aUantoisy have proved very effective. W hen the soil is 
and this forms a cavity containing the allantoic made favourable for grass - growing by good 
fluid, said to be derived from the urine of the management, the fog disappears, [a- n. 
foetus tn utero. This membrane springs from See Aftermath. 

the body of the ovum at a point that subse- FoiSMfi, or Fussioni a provincial term 
quently becomes the navel or umbilicus. used to denote the natural juice or sap of plants. 

Both these membranes are surrounded by the FoW itfMl FoMingm — Folding or penning 
cAortoa or plaoM^ay developed for the nourish- sheep in compai:*atively small areas is pfuctised 
ment and purification of the blood of the foetus, in most districts, though far more so in some 
the blood supply being kept up between mother than in others, but most so where large numbers 
and foetus wi*ouffh tne medium of the navel of sheep are maintained on arable landL The 
oord, which consists of the umbilical arteries objects of folding are to confine the sheep on 
and rein and other stmctnies. a limited area, so that they dear up a portion 
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of the crop in a field without injuring other placed in any convenient positions. The sides 
portions^ and thus daily have a piece of fresh should be boarded or otherwise ^ 

Keep to consume ; to ensure that each portion vent draughts ; the bottom should 1 m made 
of tne field receives its due quantity of manure ; firm, so as to retain liquid manure. The water 
to allow the land, as soon as it is cleared, to be from roofs should not be allowed to run in ; if 
ploughed up; to keep the sheep in safe en- outside water is kept out, and the yards kept 
closure ; to manure land by the droppings of well littered, it is only in the wettest districts 
sheep resulting from food collected on other that the rainfall will float the dung. Open 
land, as on down or hill pasturage, and so im- yards are admittedly extravagant in litter, and 
prove the arable land ; to compress light soils where rainfall is excessive more area should le 
HO as to give them a firmer texture. Folding covered in. To allow liquid to run out of a 
involves extra labour on account of the moving yard is wasteful, unless there are efficient means 
of the fold daily, but the expense is well war- to distribute it on the land. Yards should be 
ranted by the beneficial results. Close folding made so that the animals’ droppings are ab- 
t)n arable land is most piuctised in the districts sorbed and retained by tlie litter. With dry 
where Down breeds of sheep are kept, as except I lair, stoje cattle of all kinds thrive well in 
when ranging on downs they are mainly kept , yards, and cows are much healthier when they 
in the close fold, even in summer, wlien they I are only taken to byres to be milked, 
are feeding o/f clovers, sainfoin, vetches, cab- J [w. ,t. m,] 

bages, rape, and other ciops of arable land. I Food and DrugM Acts. — With a view 
Also, when taken fi‘om their native districts to ' to preventing the adulteration of food and drugs, 
l)e fattened out on arable land in winter*, they vaidousActs have been passed, which are known 
are pi*actically always in the close fold. Fewer collectively as the Sale of Food and Drugs Acts, 
of tne long-wool breeds are fattened out before 1875 to 1907. 

they are a year old, and as they ai*e for a con- I The term ‘food’ includes every article used 
siderable poi*tion of the year i*anging on grass ’ for food or drink by man other than drugs or 
pastuivige, they spend less time in the fold. Hill ! water, and any article which ordinarily enters 
slieep come down from the hills when keep is | into or is used in the composition or pr*eparation 
short and there is risk of snow, to go into the , of human food, and also includes flavouring 
turnip fold, but know nothing of it in summer, i matters and condiments. The term ‘drug’ in- 
The fold is made of tcmpoi’ary fencing. At one j eludes medicine for* internal or exteimal use. 
time, light flitting hurdles were almost univer*- , Anyone who mixes, colours, stains, or powders, 
sally used, but dui’ing recent years there has or orders or permits any other* person to mix, 
been a gi*eat increase in the use of wire netting colour, stain, or powder, any article of food with 
and cord netting, as they I’equire fewer stakes any ingredient or material so as to i*ender the 
to uphold them, are lighter to move from field ar'ticle injui*ious to health, with intent that the 
to field and fi'om fold to fold, and aie economi- same be sold in that state, or anyone who sells 
cal BO long as they are pr*opei*ly taken care of. an article so adulterated, is guilty of an offence. 
Hurdles ai*e not expensive wher'e the wood is The offence may be committed by someone who 
obtainable on the faian, and are rnoi’e secure, j himself mixes or sells the article, or it may be 
In most districts the oi'dinary flaked or slatted I committed if, in the ordinary course of business, 
hurdle is used, but in the south-western coun- , an employer permit his servant so to contravene 
ties wattled hurdles are almost exclusively used, the section. If, however, a person has sold an 
A fold on turnips is generally a chain sipiare article so mixed, he can escape conviction if he 
to hold 200 sheep on a fair crop ; but it is ' satisfies the Court that lie was ignorant of the 
always wise to allow a previous pen to remain article Ixdng so mixed, and could not, with 
as a fall back for the sheep, and in wet weather | reasonable diligence, have obtained that know- 
it may be advisable to allow more. When slieep ledge. In order to a conviction under this pro- 
are placed on fallow land to manure it in night hibition, it is necessary to show that the mixing 
folds, from three to five sheep per hurdle square would have the effect of rendering the article 
are allowed for, according to district. injurious to health. 

fw. J. M.] Anyone wlio mixes, colours, &c., any drug so 
Fold Yard. — Fold yards embrace the ^ as to affect injuriously its quality or potency 
various kinds of open yards used for holding commits an offence. It is not necessary that 
cattle. They are known by different names, the drug l>e rendered injurious to health, but 
such as lodges, field barn yards, courts, &c., merely that it is deteriorated in quality; but 
according to district ; and the enclosing fence absence of knowledge where same could not 
may be of any material, as is most convenient with reasonable diligence have been obtained 
to the locality. One of the most common errors is a good defence. 

in yards is that of placing them in holes where The sale of articles of food and of drugs not 
drainage is difficult ; or they are allowed to be- of the nature, substance, and quality of the 
come hollowed out so that water is held up in article demanded by the purchaser, to the pre- 
them. Animals 'wdll not thrive properly if they judice of the purchaser, is an offence under the 
have to lie in the wet, as they lose so much Acts. It is under this section that the ma- 
heat by doing it. Fold yards should not be too jority of prosecutions take place, 
large, and a portion facing the sun, sufficient 1. Parties liable to Prosbcution. — Both the 
to allow the animals to lie under cover, should master, though not the actual seller, and also 
be covered in and be provided with a feeding the servant who actually does sell the article 
manger. Backs and portable cribs may m may be liable. Usually, however, it is the 
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master who is prosecuted, and he is liable to be ber of deoisions on this question in the various 
eonvicted for an offence committed bj his servant courts throughout the country, and no general 
or even by strangers over whom he has no con- rule can be deduced from them, since Wie oir- 
troL Thus, where water had been unlawfully cumstanoes of each case must govern the de- 
added during transit, without the knowledge of cision. Speaking generally, however, it may be 
theseller or his servants, to milk which had been ' said that if it can be proved that the milk has 
despatched unadulterated, the seller was held to not been tampei-ed with in any w ay, and has 
have committed an offence against the Acts. been sold as it left the cows, no convicti<*n should 

2. Knowledge or Ignorance or Seller.— follow. Thus where new milk waa sold which 

From what has been said, it will be evident contained only 2*81 per cent of fat, it was pi'ovwi 
that the knowledge or ignorance of the adul- that the cows from which the milk liad lieeii 
teration will not affect the offence, since a person obtained had not been milked for fourteen houi's 
who retails an article in the same state as he , before the time wlien the milk in question was 
buys it, and without knowledge of its having got, and it was proved that the small iieicentage 
been tampered with, may yet have committed of fat was due to the long peried which had 
an offence under the Act. elapsed since the pievious milKing, and that the 

3. PURCHASER MUST BE PREJUDICED.— That 18 milk had not been adniteiattd in any way. In 

to say, the purchaser must get an article inferior these circiiriistances it was held that uii/chs the 
to that demanded and paia for. ( Vuisequeiitly, quantity of fat or other substanc/^ absent was 
if the adulteration be duly intimated at the time so large as to point to an unuMual condition of 
of the sale, the purchaser emnnot be prejudiced, things, there was no room for a conviction. But, 
if he nevertheless purchase an articl#^ inferior t<j as already i)ointed out, the sale of an inferior 
or different from that which he had originally article, if tne purchaser knew that there were 
intended to purchase. various grades at different pnccs, is not an 

4 . Exte.vt ok Deterioration. — I t is not ne- offence, unless the pin chaser demanded and 
cessary to prove that the article sold is deficient jmid for a higher quality than he actually 
in all three res|)ects— of nature, substance, or j received. 

quality. All that is necessary is, that it be de- | By the Butter and Margarine Act of 1907 
ncient in one of them. Thus, where an article the limit of moisture in factory butter and mar- 
bas a recognized standard of composition or garine is fixed at 16 per cent, while in milk- 
quality and an inferior article is sold, an offence blended butter it is fixed at 24 |x‘r cent. The 
is committed. importation of butter containing more than 16 

The milk prosecutions which are unfortu- per cent of water, or of margarine containing 
nately so common throughout the country are more than 16 T>er cent of w'ater or more than 
mostly taken under the section of the Act 10 per cent of outter fat, or the importation of 
which has just lieen referred to. In virtue of rnilK-blended butter containing more than 24 
the Food and Drugs Act of 1899 the Board of per cent of water, constitutes an offence against 
Agriculture was authorized to make regulations the Acts. 

determining what deficiency in any of the normal Where milk or cream is sold in the streets, 
constituents of genuine milk, Cl earn, butter, and either from a veliicle or from a can or other 
cheese, or wlxat additions of extraneous matter , receptacle, the seller must have his name and 
or proportion of water thereto, should raise a i address conspicuously inscribed on sucli vehicle 
presumption under the Acts tliat, until the con- , or receptacle. It may in certain cases be ne- 
trary was proved, such milk, &c., was not genuine , cessary to have the name and address inscribed 
or was injurious to health. In exercise of the ; on both the vehicle and the receptacle, for it 
powers thereby conferred, the Board in 1901 j has been decided that where a cart was left 
issued regulations relative to the sale of milk standing at the top of a street, and sales were 
which fixed standards for milk and also for made from a can carried from door to door, it 
skimmed or separated milks. According to these was not sufficient that the name and address 
standards, where milk (other than skimmed, were on the cart, but that in order to comply 
separated, or condensed milk) contains less than with the Acts they must be on the can also. 

3 per cent of milk fat or less than 8'5 per cent Every tin or receptacle containing condensed, 
of milk solids other than milk fat, it shall be separated, or skimmed milk must bear a label, 
presumed until the contrary is proved that the clearly visible to the purchaser, on which the 
milk is not genuine, the presumption being words ‘machine-skimmed milk* or ‘skimmed 
either that milk fat or milk solids have been milk*, as the case may require, are piinted in 
abstracted, or that water has been added- Where large and legible type. This refers only to con- 
skimmed or separated milk (other than con- densed milk, and it nas been questioned whether 
densed milk) contains less than 9 per cent of it applies to other than imported condensed 
milk solids, a similar presumption is raised. milk. Where the tin, though properly labelled, 
Now it will be observed that the mere fact is covered with an outside wrapper on which 
tliat the milk contains less than the standard no label appears, it is open to question if the 
percentage of milk fat or milk solids does not requirements of the section have been complied 
per M secure a conviction, but it raises a pre- with. 

sumption against the seller that the milk is 5. Exceptions.— It is, however, provided that 
not genuine, and unless he succeed in proving no offence shall be committed under the section 
the contrary a conviction must follow. That in the following cases: (a) Where any non- 
is to say, the onus lies on the seller to prove the injurious ingredient has been added to the 
milk g^aine. There have been a large num- fo^ or drug in order to produce or prepare 
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it as an article of commerce in a state fit for ( the seller to call the purchaser’s station ex- 
carriage and consumption, and not fraudulently I pressJj to the Jabel, if as a matter 
to increase the bulk, weigh tf or measure of the / distinctly written or printed, even aitnoug’htne 
article, or to conceal the inferior quality there- print be small. In the case of articles from 
of. It is a question of fact for the Court to / which a part has been abstracted, due noti^ of 
decide whether the addition has been made the alteration must be given, and if this is done 
fraudulently, but the onus of proof is on the it is a good defence to the seJIer. As to what 
accused. I'hat is to say, it is for him to prove amounts to disclosure of the alteration it is a 
it was not made fraudulently. If, however, it little difficult to lay down any general rule, but 
be held that the addition has been made fraudu- it does not follow that a label will in this case 
lently, it is no defence to show that the article be sufficient to enable the seller to escape con- 
was labelled as a mixture. (6) Where the drug viction, although as a rule it would be so. 
or food is a proprietary medicine or the subject (h) IVwrranty . — If the party selling the article 
of a patent, and is supplied in the state 1 ‘equired prove to the satisfaction of the Court that he 
by the specification ot the patent ; and (c) where I purchased the article in question as the same 
the fooa or drug is unavoidiibly mixed with in nature, substance, and quality as that de- 
some extraneous matter in the course of pre- manded of him by the purchaser, and that he 
paration. Where butter was found to e<»ntain I got a written warranty to that etlect; that he 
21^ per cent of water it was held that this was had no reason to believe the article was otlier- 
not in itself sufficient to a conviction, but that wise, and that he sold it in the same state ae 
it must be shown that the water was not un- when he purchased it, he shall not be liable to 
avoidably added in the course of prepai-ation. conviction. It is to be observed, however, that 
8o when buttermilk was found to contain 30 per this defence is not available to the jierson who 
cent of added water it was held on appeal that mixes food with ingredi(‘nts injurious to health, 
as buttermilk could not be made without water or with any ingredients injurious to their quality 
it was not an article different in quality, nature, oi* jioteney, or to the retailer of these articles, 
or sulistanee from what was demanded, and no Nor is it available to anyone who has abstracted 
eon'friction could follow. But when butter was ])art of an article of food so as to affect its 
after manufacture blended with milk, and it was quality, substance, or nature, nor to the retailer 
urged in defence to a prosecution that uo offence tlnueof. Moreover, unless the defendant lias, 
could Ik‘ committed, since by the Acts butter is 'within s(*ven days aftei service of the summons, 
defined as being made exclusively from milk or sent to the purcliaser u copy of the warranty, 
cream or both, it was held that the addition of with a written notice that he intends to I’ely 
milk was made fraudulently, and a conviction upon it, it shall not be available as a defence, 
followed. This defence can be jileaded either by the party 

6. Dkfknck to Proskcution. — Tliere are prac- who pureliased the article under a warranty or 
tically <»nly two defences to a jirosecution against I by his servant, provided the latter, however, 
the sale of goods not of tlie jiroper nature, sub- proves that he had no reason to believe the 
stance, or quality, and these are either notice to ' article was otherwise than that demanded. It 
the purchaser, or sale under warranty. | is also available to a party to whom the benefit 

{a) Notice to the Purchaser.— In the ease f)f the | of the original conti’act for the supply of milk 
sale of an article of food or drug mixed with any I has l>een assigned, provided theie is sufficient 
matter or ingredient not injurious to health, ' connection in writing between the consignment 
and not intended fraudulently to increase the ' and the wairanty. I'he warranty cannot be 
bulk, weight, or measure, or conceal the inferior verbal, but it is sufficient if it be printed and 
quality of the article, no offence is committed signed by the party supplying the article, and 
if at tne time of delivering the article the seller it should be datwl. Wlien by the contract tlie 
supply to the purchaser a notice, by a label dis- delivery is spread over a period of time, as to 
tinetjy and legibly written or printed, to the delivei* 1000 gal. of milk 'weekly, it is advisable 
effect that it is mixed. As already pointed out, that each delivery should be accompanied with 
if a pei'son at the time of sale intimate to the a specific warranty, for although tne tendency 
purcliaser that the article he has purchased is of the Courts has been towards a more liberal 
mixed, there is a good defence on the giound interpretation of the statute, the decisions have 
that the person so purchasing is not pi*ejudiced, been conflicting. Thus in one case, when the 
and the Act goes on to give an express defence contmet was to deliver ‘86 gal. of good and pare 
by the handing of a label. But it must be milk ’ daily for six months, it was held that to 
l>orne in mind that even although the mixtui*e satisfy the Acts a written warranty must accom- 
is labelled, this will not protect the retailer if pany each delivery. On the other hand, in a 
as a matter of fact it is proved that the niixtui’e more recent case it 'w^as held that there no^ not 
was done with fraudulent intent. The label must be anything on the warranty to show its connec- 
be distinctly and legibly written or printed, and tion with the particular delivery if the connection 
it will not be held to be so if the notice of mix- be sufficiently proved by evidence. A similar 
ture is obscured by any other matter on the decision was given by the King’s Bench Divi- 
label. In the case of mat’garine or margarine aion in a recently decided case, 'W'here it was 
cheese, however, the wrapper must not have any held that a warranty contained in a contract for 
other printed matter on it. It is not necessary a twelve months* delivery was sufficiently con- 
on the label to state more than that the article nected with each consignment of milk during the 
is mixed ; percentages of the ingredients need period of the contract. 

not be given. Further, it is not necessary for Provision is made for the appointment and 
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da^m oi mmlyBtm, and the prooeedin^fs which j of mieh articlea. It m unJavful to mannfactare, 
tbejr require to take to obtain aam^ee and I aell, eapoee for aale, or import any maniariae 
anaijraea for the purpoaeo of the Act Power / the fat of which oontaina more than JO per cent 
ia given either to the purchaser of an article / of butter fat This dause ia a iittie peouiiar, 
of foodf or to anj medicai officer of health, inasmuch aa it Gxea not a minimum atandard of 
in^>ector cxf nuisancea, police oonatable, &c., to quality but a maximum. 

obtain a sample of a food or druf^ to be Bub> Under Uie latoat aeriea of Food and Dm^ts 
mitted for anaiyaia In the cnee of articles other Acta, additional pixmaiona have been made 
than milk, it ia provided that the party purchaa- | againat the importation of a^icultuial or other 
ing the article with a view to analysis must ^ produce which waa not sufficiently marked. An 
notify to the seller or his agent his intention to importer of margarine, margarine clieeae, or 
have the same analysed by the public analyst, j condensed, separated, or skimmed milk, excefit 
and must divide the same into three parts, each in packages or receptacles conspicuously labollwl, 
of which shall be fastened up, one of which shall j or adultemted or impoverished milk, or cream, 
be delivered to the seller or his agent, another ' or any adulterated or impoverished articles <*f 
retained for comparison, and the third submitted ' food, which are not conspicuously marked with 
to an analyst In the case of milk, any officer, a name or description indicating that the articles 
inspector, or constable may obtain a sample at have been so treated, is guilty of an oifent'e 
the place of delivery, and in this case, and also ‘ against the Acts. 

in the case c»f margarine or margarine cheese , Ily the Public Health (Regulations as to Food) 
forwarded by public conveyance, the person Act, 1907, pf>wer is conferreil on the Local 
taking the sample sliall foi*v’ard by registered (Government Hoard to make regulations for the 
Ijarcel or otheiwise a portion of the sample, purpose of preventing danger to the public health 
marked and sealed or fastened up, to the con- n-om the importation, preyiaration, storage, and 
signor, if his name and address appt^ar on the distribution of articles of food or drink (other 
can or ijockage containing the article sampled, than drugs or water), and two sets of Regula- 
]t has UNBen decided that in the case of milk, t ions have recently been issued, viz.: ‘The Public 
margarine, or margarine cheese, &c., the pro- Health (First Scries: Unsound F(M>d) Hegula- 
viaioii for the division of the sample into tiiree tions, 19()8', and ‘The Public Health (Foi'eign 
jiarts does not apply. Anyone refusing to sell Meat) Ht^gulations, ( V)pi(p!s of these Regu- 

an article to an officer, inspector, or constable, lations, together with an ex])lunatory cir»*ular 
in exchange foi the price for the quantity which letter, can In* obtained from Messrs. Wyman 
he shall require for the jmrposes of analysis, & Sons, Ltd., Fetter l^ane, Jjondon, K.(\ 
eomuiits an odVncc under tin* Acts. In any [n. B.] 

prosecution which tfikes place, the cc rtiticate Food - prep^u4fi|i^ MAChinM* ■ Food- 
of the analyst is piima facie evidence for the preparing machines include those which aits 
prosecution, but the analyst may be called required to render fcKKls more suitabh* for the 
and examined if re(juired. Theie is a l ight of several kinds of HUn k on the farm, such as cbaH- 
appeal from the Inferior (‘ourts to the next cutters to cut hay and straw; ifwit slicers and 
(leneral or Quarter Sessions in England, or to pulpt^rs to r*educe large roots to s(H.*tionB suitalde 
tlie High Uourt of Justiciary in Scotland. to \>e fed with or without cliaff ; cake breakers 
Tlie sale of margarine and margarine cheese to crush hard cakes into piexies cemvenient for 
has been made the subject of special legislation, animals to digest; grinding and crushing mills 
Margarine means any article of food, whether to grind corn to a meal, or merely to crack or 
mixed with butter or not, wdiich resembles but- grittle it ; steaming apparatus to moisten and 
ter and is not milk-blended butter. Margarine soften chaff, and to drive off mould from hay, 
cheese means any substance prepared in imita- and so render it palatable and digestible; and 
tion of cheese which contains rat not derived various small utensils, such as the swill tub for 
from milk. All parties dealing in margarine or receiving dairy waste, and to allow meal ami 
margarine cheese must see that every package other foods to soak ; bone mills foi’ grinding 
containing such article is marked ‘Margarine’ ' green bones for poultry ; potato and root washers 
or ‘ Margarine Cheese ’ on the top, liottom, and to remove dirt from roots ; and aspirators or 
sides, in capital printed letters not less than ’ fans for clearing dust from chaff, [w. j. m.] 
three-quarters of an inch square; the brand or Foods, tKoir Msturo dfld FaanotiOfiS. 

mark must be on the package itself, and not — Eveir animal, and every cell of an animal’s 
merely on a laliel or ticket attached thereto, body, throughout its life is performing work, and 
Everyone selling such articles by retail must therefore requires a continual new mipply of 
deliver the goods to the purchaser in a paper energy to continue its life’s work. In praeti- 
wrapper with the word ‘Margarine ’ or ‘Mar- cally every case this energy is presented to kin 
garine Cheese ’ printed thereon in capital letters the form of chemical energy, and the matefiala 
iu»t less than half an inch long. Such vTapper supplying this, form the food of the animal and, 
must not have any other printed matter on it, j in aetail, of each cell of the organism. When 
not even -the name and address of the seller, studying the different kinds of food that an ani- 
manufactory of margarine or marmrine mal’s tissues can utilize as a source of chemical 
ch««, or the premises of any wholesale dealer energy, it is found that they all belong to one 
therein, must be registered with the local au- or other of a very limited number of complex 
therity. Further, the occupier of any such chemical ^oups. These are the groups of the 
maan^tory must keep a register showing the proteins (including flesh and the nitrogenous 
quantity and destination of each consignment part of cerealsX fats, and carbohydrates (sUmehes 
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Foods — Fool’s Parsley 


aud sugars). All these substances, it must be 
noticed, originate from, and only originate from, 
living organisms, either vegetable or animal. 
They are all complex carbon compounds, and 
the substances of one group, that of the jpro- 
teiDB, contain nitrogen and sulphur, ana at 
times phosphorus and iron. Amongst other 
materials essential for the maintenance of life, 
although they do not act as suppliers of chemical 
energy, must be mentioned mineral salts and 
water. The salts, which enter largely into the 
composition of the tissues, are usually found in 
sufficient quantities in the protein foodstuff's, 
being obtained originally from the soil through 
the agency of the plants. Water is essential, not 
only Decause it enters largely into the compo- 
sition of the different parts of the organism, but 
because without it there could be no circulation, 
and therefore no provision for the carrying of 
foodstuffs to the cells and of waste products 
from them. 

In considering the nature and utilization of 
the food of an animal, we have to study in the 
first place the transformations to wliich that 
food 18 subjected as a preliminary to its absorp- 
tion into an animal’s body. This study embraces 
the details connected witli digestion. In the 
second place we have to consider the form in 
which the absorbed food is presented to the 
different cells of the body. liiis underlies the 
general problem of assimilation. 

In studying digestion it is found almost with- 
out exception that the foodstuffs are not taken 
in a form fit for immediate absorption. They 
have therefore to be prepared by splitting them 
into molecules of a smaller size, from which the 
cells of the body can build them up into the 
requisite materials for each cell. Thus starch, 
which we may take as the most typical variety 
of carbohydrate food, is first converted into sugar, 
in which form it is absorbed and carried round 
to the tissues, and a protein is changed to the 
soluble substance peptone, or even broken down 
into much simpler compounds, the amino acids. 
This cleavage of the foodstuffs is effected by the 
agency of ferments, and the general nature of 
the process is one of hydrolysis. It is very im- 
portant to note that in this cleavage very little 
chemical energy is lost, a point of obvious im- 
portance in the conversion of the food into a 
form in which it is directly utilizable. 

The different foods, according to the various 
sources from which th^ are derived, show many 
chemical differences. The most important point 
to note here is the relative ease witn which they 
are hydrolysed by the digestive ferments. Thus 
animal proteins are as a rule more readily hydro- 
lysed, and therefore more readily digested, than 
vegetable proteins. Or again, among the carbo- 
hydrates tnere are many varieties of celluloses 
showing marked differences in their resistance 
to hydrolysis. In a carnivorous animal there 
is no ferment provided for the digestion of 
cellulose, whereas in most herbivom such is 
present. Even among herbivora marked differ- 
ences can be observed in their power of digest- 
ing this very important and widely distributed 
foodstuff, so that, in considering the food that 
should be provide for an animal, it is essential 


to know how far the particular constituents can 
be hydrolysed, i.e. digested. 

When considering the second part of the prob- 
lem, viz. the feeding of the individual cells of 
an animal’s tissues, attention will be at once 
drawn to variations in the needs of the cell, 
not only as to quantity, but also as to quality, 
according to the degree of activity of the cell, 
or even to the nature of the activity. But it is 
I very notable that the cells are capable of adapt- 
I ing themselves in a very elastic manner tc un- 
avoi^ble variations in the nature of the food, 
for 8 on)e particular type of food may be directly 
assimilable and immediately utilizable as the 
source of energy for the cell, and yet if that par- 
ticular form of food or chemical energy cannot 
be obtained in sufficient means, the cell can still 
utilize other forms of foodstuff, though it may 
mean a preliminary chemical transformation be- 
fore it is utilizable. 

Lastly, in considering foods we have to re- 
member that these may be gained by the animal 
in very unequal amounts at different times or 
seasons of the year, and hence the animal has 
developed the power of storing foodstuffs until 
they may be wanted. As types of such a capacity 
we may mention the deposition of fat and the 
storage of glycogen in the liver during the time 
that an excessive supply of carbohydrate is avail- 
able. See also N utrition. [t. g. bJ 

Fool’s Parsley {J^thusa Cynapium. The 
name is from the ( 4 reek aithein, to burn, referring 



Fool’s Parsley in Fruit 


to the poisonous properti^ and kunos apion, 
dog’s parsley). This is a poisonous umbelliferous 
plant common in fields and gardens, having the 
appearance and size of garden pai*sley, but a 
much darker green colour. It is a bald annual 
with a tapering whitish root. The leaves are 
much cut into narrow divisions, and emit a heavy 
unpleasant odour when bruised. The stem is 
round, slightly furrowed, and about 1 ft. higk 
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lie Howm are white, in email compound umbels, 
nd are remarkable for having three long pen- 
lulous narrow leaves hanging down on one side 
f each Mrtial umbel of the inflorescence. By 
his mark the plant may be distinguished at all 
imes from the other British umtellifers. The 
ipe fruit, commonly called seed, has ten sharp 
road rib^ with acute angular interstices. 

Fool's Parsley gri)W8 wild in gardens, by way- 
ides, in shady lanes, and elsewhere, and is a 
>mmon annual weed in cornfields. It is chiefly 
smarkable on account of its jx)isonous quality, 
hich causes it to produce dangenma or even 
ital consequences when mistaken for parsley, 
ortunatelv distinction is easy; the odour is 
isa^reeable, the leaves never curl, and each 
irtml umbel has three long pendulous bract 
aves as shown in the figure. [j. l.] 

[a. n. m‘a.1 

Foot (measure) is the unit of length, and is 
3fined as the distance between two fixed marks 
1 a bar of platinum (at a temperatui-e of 62"^ F.) 
3pt in the office of the Exchequer at West- 
inster. See Weights and Measures. 

Foot, Dioeaooo of'.— The old adage * no 
•ot no horse ^ has lost nothing of its force to 
^rse users, and no subject has received more 
.tention from veterinarians. By the foot we 
ean here the popular acceptation of the word ; 
5t that of the comparative anatomist, which 
nbraces the lower portions of the limbs. Dis- 
Lses of the feet, therefore, are considered only 
1 applying to the hoof, and the structures within 
le fiorny Ik)x and IhjIow the h*ng pastern lione, 
le short pastern bone should not be included, 
ut being partly within the ho<d, and sharing 
i some of its troubles, some latitude may be 



Parts of the Horse’s Foot 


A. Os padia b, Lateral cartilage, c, Peripole. P, Peri- 
die or Coronary band B, Coronary cushion r, Sensitiye 
jntn», or fleshy leaves. Q, Section of shin. H, Fleshy 
oi^ I, Horny J, Homy sole. 

Ilowed us in the present connection, for con- 
enienoe of treatment. The horse’s foot, which 
Its been described as a section of a truncated 
me, is outwardly composed of bom of vair- 
density. The portion visible when the 
Aimal is standing is called the crust; with 
iflectioBs at the heels forming the bars, to be 
>en only when the foot is lifted, and between 
VOL. VI 


^ose bars the frog; and on either side, the sola 
The homy parts are attached by sensitive or soft 
ones within, hence we have the laminae attach- 
ing the crust ; the fleshy or sensitix^e frog united 
te the horny frog; and a sensitive sole held 
in union with the norny sole by papillfr, in very 
much the same manner as the" fmg, but of dif- 
ferent density. If we include the short pastern 



Under Surface of the Coffin Ihuu*. lU JVmitloii 

within the llouf 

A, Ofi pedis. B, Sensitive and innensitive lamina; < \N all 
of )H>of. I), Uuniy fiog. 

l)one, there are three bones and two joints within 
the hoof: namely, the os |)e(lis or cotfin bone, the 
navicular or shuttle bone, and the coronal. Car- 
tilages of elongation are attached to the wings 
of the pc;dal bone, and are known ns the lateial 
cartilages. Tendons are attached to or have 
their insertion into the pedal bone; those at the 
back passing under the navicular or sluittie bone, 
and rorming alto^ther what is known as the 
navicular joint. The other joint is formed Ih*- 
tween the short pastern and pedal bone. Tlie 
foot, which from the outside appears to be a 
solid block, is on the contmry a very vascular 
body, being intersected wi^h blorKivessels, which 
not only ramify through the soft tissues, but 
through many teramina or tunnels in the l>oneH. 
When we consider its complicated yet beautiful 
mechanism, we need feel no surprise that it is 
subject to many disorders, some affecting one 
structure and some another, and those of the 
circulatory system involving the whole. Begin- 
ning from the outside, where the hwif grows 
down from the coronary band, we may have 
sandcrack or seedy toe, brittle feet or false 
quarter, treads and frostbite^ and a peculiar 
inflammation of the coronet itself called coro- 
nitis, resulting in defective horn production, 
liie sole is subject to canker, and the frog to 
thrush. Between the bars, corns are met with, 
and the skin covering the heel is liable to cliaps, 
cracks, and ulceration, as well as grease. Within, 
and commencing from the upper and latetul 
rtions, there may be ringbone of the coronal 
ne, sidebone or ossification of the lateral car- 
tilages, and splitting or fracture of these bones; 
navicular disease, anting the little shuttle bone 
as well as its connections, and acute or ebronis 
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inilammation of the velvety covering or invest- 
ment of the pedal bone, and known as laminitis 
or fever in the feet. Besides these diseases there 
are many foot lamenesses due to the necessity of 
shoeing, and not a few to the bad methods and 
careless manner of treating the foot; pricks 
from misdirected nails, from sharp flints on the 
road, and other injuries being of common oc- 
currence. Cattle, sheep, and swine, with divided 
hoofs, have the parts anatomically arranged in 
the same manner, but the inner side of the cl£^w 
or digit is straighter. The diseases to which they 
are subject arc in common (save that working 
oxen only run shoeing risks), and they have 
troubles peculiar to their species, as foul of the 
foot in cattle, and foot rot in sheep. All the 
diseases and accidents to the feet above referred 
to will be found separately dealt with under the 
differ ent letters of the alphabet. The care of the 
feet is a very important department of veteri- 
nary hygiene, as will be understood by the 
reader who has noted the rather formidable 
list of diseases and injuries enumerated. See 
also next art. [n. l.1 

Foot of the HoreOf Anatomy or.— The 
foot of the horse is divisible into three distinct 
portion^, namely: (1) An outer or horny covering 
ror protective purposes, spoken of as the ‘insensi- 
tive’ foot, which encloses (2) the inner or soft 
structures, namely (a) bloodvessels, (6) nerves, (r) 
fleshy tissue, {d) cartilage or gristle, and in con- 
tradistinction to the first-named portion is desig- 
nated the ‘sensitive’ tissue of the foot, and is 
moulded upon the bones of the last-named. ITie 
following are the bone formations which enter 
into the third division of the foot The ‘coffin’ 



A, Perlpolic horn-band. B, Coronary groove, o, InMniitlve 
latnlnn. b, Homy sole, x, Homy frog. 


or ‘pedal’ bone is a dense bone, studded pn its 
surface with numerous minute openings for the 
passage of bloodvessels. The ri^t and left ar- 
teries of the foot form within the bone a ‘sinus’ 
(the semilunar sinus). The lower surface of the 
bone is vaulted, and when in fresh condition is 
covered with a soft, velvety tissue, and moulded 
upon the inner surface of the horny sole. At 


the back of the coffin bone is a small shuttle- 
shaped bone, known as the os naviculctre. There 
is SLOursay or lubricating sheath, between the two, 
and it is this part which is commonly the seat 
of a malady called navicular disease. A horse 
thus affected is spoken of as a ‘ grog ’, and from 
the lameness he is characterize as ‘groggy*. 
The coffin bone articulates with a short square 



The Senaitlve Foot : Side View 


A, Skin. A', Skin devoid of hair* B, Peripolic band 
0, Coronary eushion. b, Sensitive lamina* 

one, known as os coronesy w’hich is also embedded 
in the hoof. Tlie upper end of this bone articu- 
lates with the lower end of the os sufrapinisy and 
this in turn with the lower end of the laige 
‘ metacarpal ’ and the sesamoids. The coffin buie 
has backward prolongations on either side. These 
are the wings, and each wing carries a flexible 
plate of hyaline cartilage, known as the latei-al 
cartilages, which are commonly the se^t of dis- 
ease in cart horses called sidehonSy this being a 
calcification (or ossification as it is termed) of the 
lateral cartilages. The foot has a rich supj)ly 
of blood, wliilst the veins ai-e devoid of valves; 
consequently the blood can circulate with greater 
freedom throughout the foot. There is a band 
encircling the top of the hoof. Tliis is the coro- 
nary baud, and irom its papillae the wall of the 
hoof is formed. This latter has an upper and 
a lower boi*der, likewise a ‘toe’ and ‘quarters’. 
The horn is thinnest at the quarters. There are 
numeix)UB leaf-like structures on the inner side 
of the wall. These are the insensitive laminccy 
and they are dovetailed into the fleshy or sensi- 
tive lamince on the wall of the pedal bone, but in 
‘ founder’ separation often occurs, with the result 
that t^e pe^ bone drops out of its place, push- 
ing tJhe horny sole in iront of it. The horny 
sole is concave, and at its juncture with the wall 
there is a white line. The sole is divided into 
the ‘ toe', ‘quarters’, ‘heels’, and ‘bars’, these last 
named Mng really inflexions of the wall, and 
lie on the outer side of the elastic ‘frog’, which 
in turn is moulded on the sensitive In 

the ox, sheep, pig, and goat the hoof is cloven, 
the cleft being spoken of as the ‘ interdigital 
space’. [f. t. b.] 

Foot^ancMMouth Wmmmmn (Apkthmdpi- 
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Footrot 

— Introduced into these islands from 
le continent of Europe in 1839, foot-and-mouth 
isease has caused the loss of millions of pounds 
erling. The stamping-out system was finally 
iccesiSul, and we ^ve been practically free 
•om the malady for some years, although iso- 
ited cases have nad to be dealt with and quickly 
ippressed by the prompt action of the Board 
f Agriculture. The last outbreak, which oc- 
Lirred in Scotland, was traced to imported hay. 
like other infectious diseases, it is believed to 
e due to a specific organism, but the most pains- 
skin^ investi^tions have hitherto failed to 
lentify it. The infective material, whatever it 
™ay te, is chiefly in the vesicles which character- 
se it, and the disease follows the lines of ti'affic. 
Tie average period of incubation in cattle, from 
he entrance into the system to the first symptoms, 
9 three to six days, and its duration varies from 
. day or two in slight cases to a week or two in 
he more serious. Age and condition are factors 
nfluencing the period of invasion, the degree of 
llness, and duration of the disease; the species 
)f animal also influences the period of incuba- 
tion. Swine are most quickly influenced, twenty- 
our to forty-eight hours on an average, and 
iheep twenty -four hours to six days. The jxipu- 
ar name is more descriptive than the generality 
)f terms employed in connection with animal 
liseases, but the mouth symptoms are generally 
absent in sheep, goats, and swine. In cattle 
there is a rise of 1 to 3 degrees of tempera- 
ture, with loss of appetite and diminished milk 
secretion in cows; the mouth is kept closed and 
the cud is temporarily lost, then slight saliva- 
tion or frothing of saliva bubbles at the mouth; 
then follow little yellowish- white vesicles or 
bladders no bigger tlian a hempseed at first, but 
(juickly growing; often attaining to the size of 
B. crown piece. The front part of the upper jaw 
where there are no teeth is a favourite site for 
them, and also the edges and lower portion of 
the tongue and lining of the cheeks (buccal mem- 
brane). Tlie contents of the vesicles pass from 
a limpid to a turbid fluid, then break and leave 
very I’ed inflamed surfaces denuded of epithelium. 
If not rapidly repaired, foul-smelling ulcers fol- 
low, The foot symptoms more commonly follow 
on the vesicular eruption in the mouth, although 
lameness may be first discovered. Ked and 

S ainful swelling of the coronet and between the 
igits appeals. The same processes follow in the 
feet as aescribed in the mouth. Serious com- 
pli<mtions sometimes I'esult, and the bones sufler. 
It is not important that we should follow these 
or suggest any treatment, as all civilijied peoples 
now to suppress the disease by slaughter or 
isolation, and it is chiefly desiiable that stock- 
owners should be acquainted with the prominent 
symptoms above related, in order that suspicions 
aroused may be acted upon and expert advice 
at once call^ in. [h. l.] 

Footrot in Shoop. — The name ‘footrot/ 
is usually applied to a disease in the feet of 
shew, less frequently to a somewhat similar 
conditioii which is met with in cattle, the 
latter being more generally known as ‘ foui-in- 
^e-foot*. Foot-rot is chmacterized by acute 
i n flamm ation of certain structures of the foot 


in Sheep 

in sheep, causing great pain, and frequently at- 
tended by suppuration, perverted growth of the 
horny structures of the foot, and in veiy bad 
cases even loss of the clawa When cases aie 
neglected for a long period there may be infec- 
tion with the germs of necrosis, in which case 
even the whole foot may be lost This disease 
occurs to a greater or less extent wherever sheep- 
raising is carried on, but is most commonly met 
with in low-lying districts, sheep on dry uplands 
being usually either untroublea by this malady, 
or where it is present it is less virulent in Us 
nature and more amenable to treatment than 
when it occurs on damp pastures. 

Svmptonu. — When ftmtrot appears in a flock 
of siieep, one or more will be noticed to be laii>e, 
and as the cases become more advanced tlio 
affected animals will adopt the kneeling pos- 
tuixi while grazing, this being especially the case 
whei*e both fore feet are affecited. In very sevei e 
cases the aft’ected sheep will evince a tendency 
to lie continuously, and if the hind feet alone 
have been attacked the animal will dmg itself 
on its belly. Examination of the diseased foot 
will show, in the early stages of the diseiise, signs 
of inflammation, beginning most usually l>etween 
the digits (commonly known as the claws), from 
which point, as later examinations will show, 
it gi’adually extends outwards on both sides, 
being accompanied by heat, pain, swelling of 
the coronet, suppuration, and separation of the 
horn from the soft structures lying beneath, the 
chief seat of the disease, however, usually being 
on the inside of the claw. It would Hoiuetimes 
appear as if the attack commenced at the sole (►f 
the foot, but such cases are usually due to de- 
formity of the hoof, such as uneven growth of 
horn, or to penetration of sand or other irritant 
substances. As the deeper structures of the foot 
become involved, it will be noticed that tlie.char- 
acter of the horn of the foot Is'ccunes changed, 
that of the sole frequently taking on a spongy 
appcjirance, in sonje cases being apparcjntly over- 
grc»wn with fungoid jmuninences and generally 
exuding a feetid discharge, the foot becoming 
deformed on account ot the unequal growth of 
the horn, and in many cases wart) ike growths 
appearing between the claws. 

CatMe. — Footrot is due to a micro-org^isin, 
the infection being conveyed by contaminated 
jMistures (Brown), the infective material being 
active when brought in contact with tlu skin 
between the claws, or when intrf>duced into the 
system! by inoculation, and possibly when taken 
in by the mouth from contaminated pastures, hut 
the latter has not been proved- It is no longer 
held that ‘footrot’ can be produced l)y keeping 
sheep on undrained moist soils or on wet and 
rotten litter or manure, but such conditions un- 
doubtedly predispose sheep to this disease. In- 
flammation of these parts, followed by suppuia- 
tion, and some other of the phenomena usually 
associated with footrot, certainly does occur as 
a result of such causes as injuries by coarse grass, 
by blocking of the peculiar glands between tlie 
claws of sheep, and oy climatic changes; but the 
resulting sores offer a convenient means of access 
to germs, so that it is safer for flockowners to 
treat all cases as infe^ious, especially as it is not 
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possible to distinguish between the symptoms ing much needless suffering to tlie nniliu^ S6 
of this non-contagious affection and the true treated. 

footrot I*' serious cases, where the deeper structttiee 

Treatment.— sheep, if not in too large of the foot have become involved, healing is 
numbers, should be removea from the pastures hindered by the movement of the claws, in which 
to a dry yard or shed; but where this is not case it is advisable thorougWy to cleanse the 
practicable the flock should be put upon dry affected foot, and after dressing it with a suit- 
uplands, everything possible being done to keep able preparation, to insert l^tween the digits or 
the affected parts dry. The unaffected sheep claws pledgets of tow previously soaked in the 
should be suojected to frequent examinations same premration, the latter being retained in 
when once the disease has shown itself in a flock, position by a bandage, which will also restrain 
and directly moisture is noticed on the skin be- the movement of the digits. As a dressing may 
tween the claws, treatment should be commenced be used any antiseptic in proper strength, e.g, : 
on the lines laid down below. When the atfec- (1) carbolic acid in glycerine, strength 5 per 
tion has not progressed far and is superficial, cent; (2) sulphate of copper 3 dr., carbonate of 
but the number affected is large, it is found that sodium 3 dr., water 1 pt. ; (3) oil of tar 4 oz., 
great benefit results from allowing the animals rape oil 6 oz.; (4) chloride of zinc 1 dr., glycer- 
to stand for an hour at a time in a covered shed ine 1 oz. 

or yard, on the floor of which is spread a thin Prevention of Footrot. — - It cannot be too 
layer of lime which has been slaked some days strongly impressed that this disease is indirectly 
previoualVf and whichy acting as an astringent, contagious, and that therefore precautions should 
aids the healing process and hardens the horny / be taken when fresh sheep are being introduced 
covering of the foot. / into a fiock. Wherever possible, freshly pur- 

Where flocks are very large, and individual / chased animals should be kept apart from the 
treatment difficult, good results are frequently / Hock for twenty to thirty days, as Brown states 
obtained by causing the animals to stand in that the contagium may remain in the system 
shallow troughs in which some antiseptic fluid of a sheep for twenty days without any indica- 
has been placed; and by the judicious use of I tion of disease appearing on the skin between 
hurdles placed on each side of a long trough I the claws. All cases of lameness arising from 
sunk into the ground it is possible to keep a I sore feet should be looked upon with suspicion, 
continuous stream of sheep slowly passing along and at once isolated and treated on the lines 
through such a trough, the solution, which covers i previously indicated, a cai’eful watch being kept 
the pasterns, being frequently renewed, and the | on other members of the flock. Since undmined, 
treatment repeated at least twice a week. For moist soils and unsanitary folds or sheds pre- 
this purpose the usual preparations for ‘dipping’ dispose to this disease, it is obvious that selection 
may be used, such preparations, if manufactured ' of suitable pasture and attendance to hygiene 
by a firm of repute, having the advantage that are of great importance. Drainage of the land, 
there is less likelihood of error than there would , application of lime, and cultivation of the soil 


be in cases where the flockowner mixed for him- 
self solutions of arsenic, corrosive sublimate, 
carbolic acid, and such like poisonous substances. 
A solution of sulphate of copper, 1 lb. to 20 gals, 
of water, may be used, but it will be well to 
prepare the solution some days before using, and 
to tne mixture should be added 1 lb. of washing 
soda dissolved in 1 gal. of boiling water. When 
individual attention is necessary it will be ad- 
visable with a sharp knife carefully to remove 
all diseased or overgrown horn, arid when the 
latter is undermined with pus, proper vent for 
drainage must be obtained. After thorough 
cleansing a dressing should be applied, such as 
a preparation of caroolic acid in glycerine, 5 per 
cent. A mixture of iodoform and boric acia is 
very efficacious in mild cases, but the cost is pro- 
hibitive for large flocks. An old and favourite 
dressing among shepherds consists of sulphate 
of copper combined with turpentine and lard, 
the proportions being: sulphate of copper 1 oz., 
turpentine 1 oz., lara^ lb. 

One of the advantages of the use of sulphate 
of copper is that it acts as an astringent, and re- 
strains the formation of excessive granulations, 
generally known as ‘proud flesh*, and for the 
same purpose alum, tincture of iron, and other 
substances are used with good effbct; but such 
substances as butyr of antimony, tartar emetic, 
and other strong caustics are frequently used 
by ignorant persons to a dangerous exteni^ caus- 


will lessen the losses from this as from so many 
other diseases. [f. c. m.] 

Forage Oropa — Forage or fodder crops 
are those grown exclusively for their produc- 
I tion of leaf and stem suitable for the feeding 
of farm live stock. Dried fodder, of greater or 
less value for cattle feeding, is incidentally ob- 
tained in large quantities from the growth of 
the corn crops, and especially the oat; but as 
the primary purpose or their cultivation is the 
production of edible seeds or grains, they are 
not included in the class of fodaer crops, except 
in those special cases where they are not allow ed 
to ripen their seeds, and are cut down in an 
immature state to supply food for stock. Bye 
and barley grown as catch crops for this pur- 
pose are then properly includea in the class of 
forage crops. On the other hand, a crop like 
kohl-rabi, which is grown for its enlarged stem, 
and a crop like the cabbage, which is grown for 
its great yield of leaves, are both comprised 
under the name of ‘root’ crops rather than of 
‘forage’ crops, because the methods of their 
cultivation, and the position assigned to them 
in rotations of cropping, ally them more closely 
to the root crops proper, such as the turnip and 
the mangel, than to forage cropis such as vetch 
and trifmium. In accoimnce with this defini- 
tion, foran crops ought also to embrace all the 
grasses, movers, ana other plants which are 
grown for the production either of hay or pas- 
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tom; but tlw fodder erope proper ere not more evemge not exceeding 5 per cent ia reteined 
difitinguiahed from tlie root crop® by their dif- in the bodiee of the animala oonanming them 
ferent methods of agricultural treatment than Hence in the case especially of the leguminous 
they are from hay and pasture, and hence the plants the growth of forage crops has a ten- 
plants that constitute pastures, though also dency rather to raise than to lower the con- 
grown entirely for their produce of stem and dition and productiveness of a farm, 
leaf, are always relegated to an entirely sepa- The chief drawback which sunds in the way 
rate and very important division of agricultural of the more extensive cultivation of forage crops 
plants. The following list, arranged in the order is the limited pericKi during which they are suit- 
of their botanical classification, comprises all able for consumption. Most of these cmps are 
the crops of importance at present cultivated not adapted for l)eing made into hay, and they 
in Britain, and commonly comprised under the are often grown at a season of the year wheii 
designation of forage crops. haymaking is hardly practicable. Tlieir utiliza- 

Oraminece: Rye (grown as a catch crop), tion in the green state is therefore imjH^i'Htive. 
Barley (grown as a catch crop), Winter Oats But in the green sUite they are only at the 
(grown as a catch crop), Italian Rye Glass period of inaxiniiini production for a very short 
(grown for green cutting). time. If stoi'k be put on them too soon, only a 

Crucifera: R^e, Mustard. jiartial yield of the ciop is obtained; if too late, 

Leguminoace: Vetch or Tare, Sainfoin, Lucerne, the crop has become fibrous, less nutritious, less 
Trifolium, Trefoil, Lupins, Goi'se or Wliin. I palatable, and less readily eaten. 

In addition to these crops, all of 'which are Successional sowing in patcht's is not a con- 
in regular and more or less extensive cultiva- j venient pnntice, nor dr>eH it nsualJy eiisui'e a 
tion in Britain, mention may be made of the , sufficient continuance of the perifuJ of nm.vinitini 
rrickly Comf ivy (Sgm/fAj/(umaspc/Ti//iiem), which I production. In the adoption of the metlnul of 
(x^cupics some smaJ] areas in various parts of j preserving crops hy ensiling them, there Heems 
the Kingdom; also the Maize or Indian Gorn to lie a jx>ssil>i(‘ escape fiom this difficult v ; hut 
(^ea Mays), which has been tried on a small ensilage has so fai not successfully established 
scale in the south of England, and which con- itself as a general piuctice in this couuti>. 
stitutes a fodder crop of importance on the con- See also arts. Ensilage and Catch ( 'aori'iNo. 
tinents of Europe, Asia, and America ; and the ( a. r. w.] 

Chicory (Cia/ionu?n /n(ydfu), which ia cultivated Force* — The term ^ force* as used in nie- 

as a forage crop in France, Italy, and other chanics means any cause which clianges oi tends 
countries. For particulars of the special char- to change the state of lest or of uniform motion 
acteristics and methods of all the crops named, in a atraiglit line of a body. Tliis definition is 
tlie reader is referred to tlie separate articles ou in accordance with Newton’s first law of motion, 
each. which asserts that: ‘Every body will contmuc 

The importance of forage crops in British in its state of rest, oi of uniform motion in a 
agriculture is much greater in the southern straight line, except in so far as it is coni|H*lled 
than ill the northern parts of Britain. They by impressed forces to change that state If a 
are most largely grown there as catch crops, for weight be susyiended from a spring balance, for 
which the climate of the south of Englana gives examjde, the attraction of gravity will tend to 
advantages that are denied to the north; but to move the weight do'wnwards and the pull of 
some extent all over the country the decline tlie spring will eijually tend to move it upwards, 
in corn growing and the increased attention Each of these actions, tlierefore, is a force, anti 
devoted to stock -rearing has tended to cause as the forces are ecpial and oppositely directed 
a steady extension of the area devoted to the they balance one another, or produce 
cultivation of forage crops. The advantages Weight, pull, and aist) pusli are, therefore, cor- 
attending the growth of tiiese crops are by no rectly called forces. At the point of contact of 
means inconsiderable. Most of them are legu- the weight and spiing we have two ecpial and 
niinous plants, wliieh have the valuable propei-ty opposite forces acting— the downw^ard pull of 
of enriching the .soil in nitrogen and rendering the weight and the upward pull of the spring— 
it more productive. Tliese leguminous crops, and these, when considered togethei, c(/n.stitute 
as well as other forage crojjs, sucli as rape, are w^hat is called a stress. Stress, therefore, is of a 
deep-rooting plants, and they therefore open up dual character, and force may be regar ded as 
the subsoil and add organic matter to it in their one aspect of a stress. This is in ex^t accord- 
decay, while at the same time they bring up ance with Newton’s third law of motion, which, 
and enrich the suiface with minerals taken irom states that: ‘To every action there is always 
the subsoil. Most of the forage crops also, like an equal and contrary reaction, or the mutual 
vetches and rape, ai"e thick-growing crops w'hich actions between two bodies are always equal 
cover the ground closely, and thus choke out and oppositely directed’. The existence of forc^ 
and smother weeds, while, whether they be con- can be inferred only from their eflects, which 
Burned on the ground or cut green for removal are: (1) balancing other forces, when they pro- 
froin the fields, growing w’'eed8 are also cut duce equilibrium ; (2) setting bodies in motion ; 
down with them and prevented from ripening and (3) their action upon the voluntary muscles 
their seeds. Moreover, their growth tends to when they can be felt. 'The unit of force com- 
fertilize rather than to impoverish the land, as monly employed is the piound weight avoircm- 
the greater part of the mineral matter and pois, out other gravitational units are also used, 
nitrogen in them is restored to the soil in man- such as a ton, an ounce, a hundi^weijrat, &c. 
nr©, and only a small poi’tion, perhaps on an In pure science, absolute units of force are 
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lunwUy employed, an abeolute unit of force j valves, each charge advancing the watw up the 

* , . , o vooniitn VtPincr fnmnftd on the «»% 


Stuma^ £ K 


being that force which, acting upon unit mass 
for unit time, will produce unit velocity. 

[h. b.] 

t^orom Fmmd Drill. See Drill. 

Foroe Pump.— -Force pumps differ from 
tha ordinary suction pumps in that they ai'e 
required to raise the water 
beyond the height of the 
bucket, and the top is en- 
closed so that as tiie water 
iu raised from the well it 
may ho forced to the re- 
quired height. They may 
single action or double 
action ; in the latter case 
provision is made for suc- 
tion and delivery on both 
tlie up and down stroke. 

Force pumps may be of the 
bucket or plunger tyfx', or 
of a combaiation of them. 

The force required to work 
a pump is ecpial to the 
weight of a column of water 
whose Imse has an area 
equal to that of the bucket 
or plunger, and whose 
heignt is e(]ual to tlie 
height to which the water 
is oeing raised. As an * 

example, where in a ])lunger pump Die diameter 
of the plunger is 7 in., let the distance from 
the plunger to the water in the well be 13 ft., 
and the hciglit to which the water is to be raised 
30 ft. above the plunger; then the force required 
to work the pump during the outstroke and also 
during the instroke will be as follows: — 



Force Vuiiip 


Area of plunger 


- ’785*1 

'U4 


aq ft. 


Volume of water wliuac weight is ecjual to pull on 


plunger = 


Z’J X *7^54 X 13 
144 


cu, ft. 


Weight of do. = = 217-H lb. 

144 


Which U the force renjuired to perform the outstroke. 
Volume of wati^r whose weight is ecjual to push on 
plunger 


- 7^’ X •78r>4 X 30 


144 

X -7854 X SO X 02 5 _ 

144 

Which is the force requii’ed to perform the inatroke. 


Weight of do. = 


501 1 lb. 


outlet pip, a vacuum being formed on the up 
stroke which ensures the inrush, the continuity 
being maintained as in an ordinary force pump. 
See also Pumps. [w. j. m.] 

Forcing^-— This term is applied in horti- 
culture to the treating of plants, &c., to a higher 
temprature than they are usually grown in. It 
enabJee the gardener to produce flowers, fruits, 
and vegetables out of season, generally in ad- 
vance of the normal season. Be forces grapes 
80 as to huve them in June, strawberries to 
ripen in midwinter, potatoes and other vege- 
tables in eaily spring, while such flowers as 
roses, blits, Jilac, hyacinths, daffodils, rhodo- 
dendrons, and violets he can, by the applica- 
tion of forcing methods, obtain in perfection at 
almost any tinie of year. Plants, how^ever, vary 
considerably in adaptability to this ti*eatment. 
Soim‘ will not bear forcing, and others can be 
forced only in spring. Others, again, require to 
be put til rough a preparatory process before the 
extra heat is ap]died. (iJenerally a temjieiature 
varying from 1 0 to 20 degrees above w liat is usual 
foi the ])lant is sufficient to force it into active 
growth. A forced plant is always tender, and 
easily falls a prey to disease. It is theiefore 
necessary to take precautions against fungoid 
and insect diseases. Judgment must also be 
exercised in the matters of moisture and shade. 

fw, w.j 

For«ifi:n AsrrIcuKure. Sec Fuhope, 
Unitkd States, Argentine, &c., Agricul- 
ture OF. 

For# Milk. See Milk. 

Forcotor. — Duties of. — Forest eis* duties 
are usually in Britain of a very miscellaneous 
deseri])ti()n, and include far more tlian the ordi- 
nary x^ork in the nui-sery and the woodlands. 
Where there is an estate sawmill it is geneiully 
in the forester’s charge, as is usually also the 
entire supervision and maintenance of the roads, 
hedges, and fences throughout the estate. And 
very often, too, he has to act as a stew’ard and 
farm bailiff'. Ilence, as in other walks of life, 
regulai method and management are desirable 
so that all the x^arious operations may be dul> 
performed at their pu>pei time— although regu- 
luritx and lixed hours as to daily sujM^rvision 
and |H*rsonal moxements throughout different 
woods, plantations, or parts of the estate w'here 
labourers are at work are neither desirable nor 
adx'antageous. As all economic methods are 
based on proper consideration of probable in- 
come and expenditure, the tii-st duty of a pru- 


There are many devices for securing the pass- 
age of water up the outlet pijie. In practice , dent forester is t(» draw' up a brief financial 
the height of the suction valve above the well ' statement for the <'oining year, shoxving where 
is not more than 26 ft., although the height of the falls of hedgerow, field and woodland timber. 

4.1.-. 1 A. nt £a, • c i ' 


the water liaroineter is about 34 ft. The pump 
has therefore to be limited to this height above 
the xvater, and staging is necessary in cWp w'ells. 
By the hydro! if ter, how^ever, where the pump is 
attached to the lower end of the pipe, the pipe 
can be practically any lengtli, and be worked 
fi*om the surface. This is effected because the 
whole pipe is raised and loxvei'ed. There is no 
piston or piston rod, but tlie base of the pump 
IS made bell-shape^ and as the pump is low^erea 
water is forced up it into a cliamoer between two 


coppice, &c., are pn)posed to be made, and the 
yield and income, or estimated x^alue, existed 
from its sale or other method of disposal ; and 
detailing the location, extent, and coat of the 
various operations of enclosure, drainage, and 
soil -preparation of land to l)e planted or of 
woodlands to be renewed, of maintaining the 
nursery and beating up, weeding, and cleaning 
youn^ plantations, of pruning, thinning, under- 
planting, and other operations of tending the 
woods, of making and maintaining roads, fencea, 
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ditch«B, &a, of sawmill woric, of woodmen and 
other establishment, and of whatever other spe- 
cial duties are entrusted to his charge. Coun- 
tersigned by the agent or landowner, such a 
document should be the authority for the fores- 
ter^B work during the coming year, an approved 
scheme which he is expected to work up to. 
When such an arrangement has been in force 
for a year or two, the annual statement sub- 
mitted can then be made to show for easy and 
useful comparison — Q ) the actuals for the past 
year, (2) the revised estimate for the present 
year, and (3) the forecast for the coming year. 
The fall extent of the year's work and the avail- 
able funds being thus fixed, and the necessary 
books having been opened for Cash Account, 
Daily Labour and Piecework, Sales BcK)k of 
Timber, &c., Ledger, Stock Book of Timber, &c., 
Nursery Stock Book, and Sawmill work, the ' 
forester can proceed to foiecast his woi*k month 
by month throughout the coming year. Say it 
in already tlie inontli of June before he can thus 
map out his work, he can then roughly note 
operations in something like the following man- 
ner (but detailing the locality and extent of the 
operations for guidance at the time): — 

July. — Examine land that may need draining; 
weeding, cleaning, and pruning in nuraery ; exa- 
mine fences and clipping of ornamental ever- 
green hedges; collect material for road repairs; 
weeding young plantations. 

August . — Prejiare ground for autumn plant- 
ing; weeding and clearing in nursery; collect 
ash, honibeain, yew, and thorn seeds and mix 
them with sand, but sow biich at once; pre|)are 
big ornamental trees and shrulis for planting, 
and begin transplanting tliein about end of 
month; negin marking tinil)er for winter felling. 

September. — Complete soil - prejiaration for 
autumn planting; carryout enclosure, drainage, 
and burning of heather and rough scrub; inspect 
fences and roads, repair fences damaged during 
harvest operations, trim the thorn hedges, and 
jirune broken bmnehes of park and hedgerow 
trees; examine and clear diains; continue mark- 
ing timber for winter felling; begin carting fuel 
and making charcoal required ; hoe and clean 
nursery beds, and set layers and cuttings; col- 
lect ripening tree- seeds. 

October. --heg^n lifting and despatching from 
nursery, and planting on the light soils and 
with the broaa-leaved trees ; collect oak, beech, 
and other seeds as they ripen ; arrange for sale 
of timber for winter felling ; mark off and sell 
coppice-hags. 

November. — Continue planting, and push it 
on to the utmost possible extent; begin winter 
fellings by carrying out thinning operations and 
felling timber required for estate work or saw- 
mill; continue collection of tree seeds for stor- 
age; inspect and clean drains and ditches. 

December, — Continue timber -felling and ex- 
traction, and begin roadmaking and repairs; 
open drains on marshy land from which mature 
timber is removed. 

January. — Continue timber -felling and ex- 
traction, roadmaking, and opening new ditches 
or cleaning old ones; begin trenc^g and man- 
uring in nursery. 


Ftbrtuxry . — Complete felling and extracting 
timber, and commence planting on the heavy 
soil and with the coniferous trees; push on nur* 
j sery work, and collect larch and pine cones. 

March ai\d April. — Complete spring planting, 
and beat up the blanks in young plantations ; 
push on nursery work, transplanting seedlings 
into the lines and preparing and sowing the 
j seedbeds, so as to complete such nursery work 
by end of April. 

May, June, and July. — Weeding and cleaning 
in nursery; continuous inspection of young plan- 
j tations especially, and of the woodlands gene*' 
j ally, to note any signs of insect attack, fungous 
diseases, damage by game, vermin, &c. 

Tlie above are only rough suggestions, which 
can easily be very gr eatly imprt>ved on by any 
forester desirous of systematizing the work en- 
trusted to him. 

Education.—U is practically only since IfiSA 
that anything has l>een done in the way of 
teaching nK>dern forestry in Britain ; and it is 
only since 1903 tliat effective recognition has 
been given to the fact that before much can 
possibly' be done in the way of national affores- 
tation, or even the improvement of our existing 
three million acres of woodland, it is necessary 
to provide good instruction in ^Forestry l)oth for 
our future landowners, land agents, and forest 
officials, and for practical foresters and woo<i 
bailiffs. Formerly tliere w’as no projwr forestry 
teaching whatever for the land-agent class, while 
practical foresters only got an altogether unorga- 
nized and very I'ough rule-of-thmub training as 
apprentices at w(K>dland centres like S(.*one, Dun- 
keld, or Strathspy, or else in the large nurseries 
near Edinburgii and elsewhere. Tlius, when 
young forest officers were n(*eded for the Indian 
Forest Dejiailment from the year IHfKJ onwaids, 
they had to be sent to France and Germany for 
technical instruction in forestry; and when their 
training was transferred to (!?oop(*r’s Hill in 
Surrey in 1885, this fonned the firat organized 
forestry teaching given in Britain. For many 
years previous to tnis, however, the necessity for 
proj)er instruction bad lx*en kept in view by the 
Highland and Agricultural Society (which held 
examinations) and by the Scottish Arboricultural 
Society, and a forestry exliibition was held at 
Edinburgh in 1884 to try and raise funds for 
establishing a forestry profc'Hsorship. Tliis object 
was not adiieved, but sufficient attention was 
drawn to the subject to obtain the appointment 
of a Select Committee in 1885 to consider the 
question of forestry education and the impn^ve- 
ment of our wckkI lands. Its report, issued in 
August, 1887, merely suggested whools in Eng- 
lana, Scotland, and Ireland, and recommended 
the creation of a Foiestry Board to establish 
forest schools and conduct examinations. ITie 
first step in such a direction was the establish- 
ment of a lectureship in forestry at Edinburgh 
University in 1889, during the same year as tbs 
Board of Agriculture Act was jiassed in which 
provision was made for collecting forestiy sta- 
tistics and ins’pecting forest schools, aiding fom- 
tiy instruction, &c. This Act gave no power for 
directly carrying out the recommendatiofis of 
the Committee, but it enabled annual grants in 



40 


Forester 


ftid to be made from 1891 onwards of £100 to 
the Edinburgh lectureship, of £260 towar^the 

^tle, and From f892 of £160 each to the free 
instruction of foresters and gardeners at the 
^yal Botanic Garden, Edinburgh, and to the 
Glasgow Technical Institute. As these mea- 
sures were merely partial and inade()uate, the 
Board of Agriculture in 1902 ap|x)inted a De- 
partmental Committee to eTKjuire into forestry 
and technical education, and its report recom- 
mended lectui'eships in forestry being estab- 
lished at Oxford and Cambridge, and a good 
grounding in forestry being given at all agri- 
cultural colleges, as well as {aovision being 
made for a tw<> years’ course of systematic and 
practical instruction for young foresters and 
woodmen in the Crown foi ests or in State wood- 
Jandti to be apecially acquired as denioiiBtration 
forests. So tar as State action was concerned, 
as the result of this report the (commissioners 
of Woods and Forests in 1904 organized a small 
•chooj for* the instruction of practical foresters 
at Coleford, in the Forest of J>ean (for the regu- ' 
Jar management of which a woiking j)laij had 
been drawn up in 1897 and adopted), the appi en- 
tices each weea working four clays in the woods 
and receiving instruction on the other two, and 
a grant of £260 a year was given for lectureships 
in forestry at the Armstrong C’ollege (Newcastle) 
and Bangor College (North Wales); a?id since 
then State-aided lorestry instruction has also 
been provided, since 1904, at the agricultural 
coIleg(58 of Wye (Kent), Fast of Scotland (Kdin- 
burgli). West of Scotland (Glasgow), and N^>rth 
of Scotland (Aberd(*en). For several years prior 
to 1902, lectures on forestry had formed jMirt 
of the estate management curriculum at the 
agricultural colleges of Downtun (Salisbury) 
and Aspatria (Carlisle), and nominally also at 
Cirencester; but the tirst step taken by private 
enterprise was the establishment ('f a ciiair of 
forestry and estate management at C’irencestei-. 
For the special requirements of Ireland, the 
Avondale estate (Itathdrurn, C’o. Wickh»w) was 
bought in 1904, to be a school for the training 
of apprentices as working foresters and wood- 
men, six being admitted each year and the 
course extending over three years (see also 
below); while arrangements are now under con- 
sideration for instituting a course of instruction 
for land agents, &c., at the Royal School of 
Science, Dublin. In 1906 the Indian forest 
students were, owing to the impending closure 
of Cooper’s Hill College in 1900, transferi'ed to 
Oxford, and in October, 1907, a readership in 
forestry was established at CsLmbridge, so that 
the amount of forestry instruction given thix>ugh- 
0 !it the United Kir^doiu at present may thus 
be summarized : (a) For landowners, land agents, 
and officials: (1) UnxveraitUa — Edinburgh, New- 
castle, and Bangor (B.Sc. degree); Oxford and 
Cambridge (Dimoma): (2) Agricxdtural Colleges 
— Cirencester, Aspatria, Wye (Dmloma); East, 
West, and North of Scotland (Highland and 
Agricultural Society’s Certificate). (6) For work- 
ing foresters and w’oodmen; (1) in England, 
Coleford (Forest of Dean); (2) in Ireland, Avon- 
dale (Rathdrum). Scotland has as yet no recog- l 


I nized place of instruction for practical foreign 
I and woodmen, although Scone or Murthly might 
form a good centre (or Inverliever, the n^ Stite 
forest, in course of time). The forestry instruc- 
tion required to qualify young men of good 
education for performing properly the adminis- 
tiutive and executive functions of forest officers, 
land agents, and landowners managing extensive 
woodlands ought either to include, or else to be 
preceded by, a fair grounding in the elements 
of the cognate sciences — geology, botany, zoo- 
logy, cliemistry, and physics. No deep study 
of any one or other of these is necessary, but it 
should be something beyond a mere smattering; 
and it sliould at any rate include the elements 
of forest botany, a sound knowledge of the prin- 
ciples of each science, and be so co-ordinated as 
to enable the student to understand the known 
facts and the present theories connected with 
soil science and plant physiology, the two great 
foundations of modern scientific forestry, and to 
learn all that is necessary about fungous dis- 
eases and the life-history and habits of wood- 
land animals, and especially of injurious insects. 
And, of coui’se, he must have a sufficient know- 
ledge of elementary mathematics to enable him 
to acquire a fair practical acquaintance with 
surveying, levelling, roadmaking, and elemen- 
tary engineej ing. With such a scientific foun- 
dation to work upon, it is easy to imimrt tech- 
nical instruction on the theory and ])ractice of 
forestry; but it is most desirable that classroom 
lectures should be combined with outdoor de- 
monstrations in woodlands, and that (if possible) 
the indoor teaching should have been preceded 
by some sort of practical tmining in woodland 
work. 

The various subjects wliich a complete course 
of lectures should include have already been 
given (see art. Forests and Forestry); but 
unless combined with practical work in the wood- 
lands themselves, acauemic instructimi alone will 
not qualify any student for managing w^ood- 
lands. For the technical education of the woi k- 
ing forester or wood liaililf a good ordinary 
board-school education of the higher standard 
in rural districts is needed, in order to graft 
tliereon a fair knowledge of elementary science, 
and a good tiaining in practical work, such as is 
given at the Avondale Ftu'estry School in Ire- 
I land with a view to so combining theory and 
pmctice that the young men trained there should 
be able to adapt themselves to the various con- 
ditions under which they may have to work in 
the future. Apprentices who have already done 
manual work ai*e there received in autumn, after 
written and oral examination, and the training 
extends over three years. During the fir-st tw^o 
years the apprentices are engaged in manual 
work during the day, and receive class -work 
instruction from 6 to 8 in the evening, the 
first year’s apprentices being taught elementary 
science (physics, chemistry, and botany), and 
those of the second year forestry, forest biology 
(botany and zewlogy), surveying, and estate man- 
agement. This special forestry course (part of 
which is given out-of-doors) includes lectures on 

(1) geneitd character luid distribution of forests, 

(2) Fundamental principles of economic forestry, 
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(3) biology of timber treee, (4) sylvicultiire, (6) for the deer browsing) were in many canes ex- 
management of woods, (6) protection of wood- tended, and each was formed into a for^a or 
lands, and (7) utilization of woodland products, forest, a Norman-latinized form of the Old Ger- 
During their third year the apprentices (who are man For$t in use since the 9th century under the 
paid a good wage) are available for work in any German emperors. This new term* was intro- 
part of Ireland where their services may be re- duced into the Domesday Survey of England 
quired, and arrangements have been made by made in William the Conqueror’s reign, and 
which landowners intending to plant can obtain thenceforth became inairporated into the Eng- 
their services to supervise or to carry out prac- lish language. The N»*w Foi-est in Hants (new 
tical forestry work for which the ordinary local in the sense of its more formal affortutatUm and 
labour is not sufficiently skilled. This not only of its enlargement bv the extension of its boun 
assists planters, but also gives the young men ex- daries) and the Forest of Dean in Gloucestershire 
perience in different parts of the country and in are by far the largest and the most celebrated 
the management of work and of men. [j. n.] of the areas then afforested which still exist os 
Forest Fly. See Hippobosca. extensive Crown properties containing u large 

Forest Laws. See arts, on Arboricul- proportion of W(K)dland8. During tlie time of 
tube; Arboriculture, Statutes relating to; William II to Henry II tlie kings encroached 
and the following article. l greatly on the private rightn of their subjects, 

ForBBtB And ForBBtry» — Forestry ia the and some of the new affoi estat ions had to he 
art of managing forests and woodlands. But disafforested (each such tnict then iHiivmiing a 
these two terms are by no means synonymous, purlieu of the forest). The first genuine code 
Under ancient English and Scottish statutes , relating to the forests was the Assize of WckkI- 
there were separate forest Jaws which only ap- stock, 1J84, wliich, aJtlioiigli Imrsh and arbi- 
plied to all such tracts (and tliese not necessarily trarv, jilaced the forest law uimui a distinct 
wooded tracts) as were set apart as royal hunt- footing apart from the coininon law, and estab- 
ing grounds, and which then became exempt , lished special ‘Justices in Eyre’ for trying forest 
from the operation of the ordinary common law ^ cases. But inattt*rs again became critical, and 
applicable to all otlier areas, including wood- | special provisions about mitigating the oppres- 
lands. Thus almost treeless wastes, such as the siveness of tlie forest laws had to be embodied 
Scottish deer forests and the Dartmoor forest in in Magna Gharta (B215), five of tlie sections of 
Devon, are examples of the originally legal or which relate sjx'cially to forests; while in 1217 
technical meaning of the word ‘foiest’, while a special Forest (’Iiarfer alK>lis})ed m(Uiic of the 
none of the great blocks of plantations formed ' worst abuses and ordered a }>eranibulation and 
within any part of the United Kingdom during revision of all forest Ixmndaries in 121 H. But 
the last 250 years are necessarily ‘forests’ (un- still the conflict went on through successive 
less situated within the limits of the ancient reigns, the king always trying to cnci'oach until 
C’rown forests), but are simply ‘ woods and plan- the barons almost rose in revolt, when eonces- 
tations’. Thus the Department which deals sions were reluctantly made, only to lie 
with the remnants of the ancient forests and diated whenever this seemed possible. Tnus 
other w'oodland properties of the Crown is styled fresli Forest Charters and Ordinances were made 
the ‘Office of Woods and Forests and Land in 1299, 1305, 1300, and new perainbulations 
Revenues of the Ci’owii ’. In its latest appli- wereorcleied in 1299 and 1327, while each sove- 
cation, however, the term ‘forestry’ means the reign was on his accession forced to confirm the 
management of woodlands upon business prin- foiest clauses of Magna CJiarta and the great 
ciples for the production of timber; and in this Forest Charter. 

more limited signification it is synonymous with By this time tlie forest laws had become 
sylviculture, in contradistinction to arboricul- crystallized. There were three Ckairts of the 
ture or the cultivation of trees (see art. Ar- Forest: (1) the W(»odniote or (Viurt of Attach- 
boricdlture). Arboriculture was the principal inent, orclered by the Foiest Cliarter of 1226 to 
feature of the national British system of w’ood- be held every forty days (but often held iire- 
land management which developed during the gularly to the great general inconvenience), for 
15th and 16th centuries with the special <mject preiiminarv enquiries and attachment or presen 
of encouraging the growth of oak timber for tation to the next higher (’ourt; (2) the Hwain- 
the navy, and which only became practically mote or Court of I reeholders, ordered to be 
a lost art in the course of the last century, held thrice a year, in which ‘verderers’ ap* 
when wooden sailing vessels were replaced by planted from among the neighliouring gentry 
iion steamships and the old methods of locomo- were the judges and twelve ‘swains' or free- 
tion became completely revolutionized. Even in holders formed a jury (correHfwmding to the 
Anglo-Saxon times very numerous royal hunt- twelve jurymen in trials under the common 
ing grounds and game preserves or parks had law), which could convict and fine in all petty 
been reserved for the king’s pleasure in most cases, but could only commit serious offences to 
parts of the English kingmirn, and at the Nor- the next J ustice Seat ; and (3) the J ustice Seat 
man Conquest these passed into William I’8.po8- or Eyre of the Forest, ordered to make an /tsr 
session. But the mild and simple rules tnen or circuit once every three years to try as a High 
applied to the ‘upper chase ’ after deer and the Court, with the assistance of a jury of 18, 20, or 
‘ lower chase ’ after minor game were then made 24 freeholders, all offences presented to it from 
veiy stringent and savage, while the existing the Swainmote. The forests were held to conmt 
boundaries of such preserves (not necessarily of * vert ’ and ‘ venison \ respectively meaning 
woodlands, though usually including some woo^ forest produce of any sort (trees, bushes, grass, 
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turfy &c.) and game. The three greatest offences 
against vert were ‘purpresture ’ or trespaas and 
encloBurey * waste ' or eJearance of cover, and 
* assart^ or rooting up woodlands for conversion 
into arable or pasture land, which was only per- 
mitted by special royal licence. Till 1540 the 
noblemen ne<.*esHarily filling the office of 
Justices in Eyre had to jKjrfomi their duties 
in person, but after that deputies were allowed 
by statute. During Charles I’s reign, royal 
encroaclmienta were again made, but the C(»m- 
tnons disallowed them, and in 1040 passed an 


/ Act of Limitation which virtually abolished the 
/ office. Charles II tried to revive this high court, 

I and circuits were held by Vere, Earl of Oxford, 
at Lyndhurst in the New Forest, in 1C69 and 
1670; but so great and general was the dissatis- 
faction that the Justice 8eat then fell into abey- 
ance, though the nominal office was not abol- 
ished till 1817, when the duties were by statute 
vested in the First Conimissioiier of Woods and 
Forests. 

The forestal conditions in the United King- 
dom are now as follows (in acres); — 


Country. 

Land Area. 

and 

1‘luiitiitiuiiH 

W'aste LandH 

I’ercei 

Woodland. 

tage of 

V\'R8te. 

England 

32,:^H2,5.50 

1,715,473 

2,;m5,823 

5-8 

71 

Hcotland 

12,070,244 

H0H,4n0 

0,374,512 

4 0 

481 

WaleH 

4,748,024 

184,301 

l,2r)n,813 

3-0 

20*2 

Ireland 

20,:tr)0.72.') 

:?()(», Old 

3,770,010 

1-5 

18-5 

Total for Clroat liritain 

50,201,418 

2,708,243 

12,031,148 

4-8 

22*7 

Total for the United Kingdom ... 

j 7(),552,143 

3,074,1M)4 

10.710,788 

:i-o 

21 *0 


The comparatively poorly wooded condition 
of the United Kingdom generally, and of each 
of the four countries separati'ly, may be seen 
fjom the following statistical table concerning 
the other chief commercial countries in EurojHj 
(acres in round numbers): — 


Ctmntry. 

Land Area. 

\V(Kidlund 

Au'a. 

I’ficentttge of 
WtHKllands. 

(Jermany 

13,3,.W»,000 1 

34, 570, (KM) 

20*0 

l*'ranoe 

130,374.1KK) 

22,224,(HH) 

17 0 

AuHtria- \ 

Hungary J 
Belgimn 

165,000,000 

40,452,000 

:40 0 

7,277,000 

1,200,0(H) 

17-3 

Denmark 

0,5(X),(H)n 

08,’!, (MK) 

7 '2 

Holland ... 

8,038,000 

1 034, (KM) 

8*0 


The British Isles were no doubt in jn'imeval 
times <^uite as densely wooded as any jwirt 
of continental Europe. Hut <Mir com }>a rati vely 
early and very intensi^ industiial ilevelopment 
soon led to such e.xtensive clearance of the ori- 
ginal womilunds that but few large and coinpiict 
remnants of these now remain, sucli as, for ex- 
ample, the Forest of Dean and the beech woods 
on the Cotswold and (Jhiltern hills in England, 
and some of the Scots pine woods in Strathspey. 
Thus the necessity for restrictive ineasui’es wdth 
regal’d to timber felling, and jiarticularly as 
regards oak for shipbuiluing and the navy, was 
early felt in England. Although an Act of En- 
closui*e (1482) had been passed for all w’ckkIs in 
forests, chases, and purlieus, permitting land- 
owners to fence their cx>pse8 for seven years 
against deer and cattle, yet so great was the 
dearth of shipbuilding and other timber fifty 
years later that an Act for the Preservation of 
Woods (1543), generally known as ‘the Statute 
of Wooas*, was passed to prevent the owners 
of woodlands from felling tne standard timber 
trees in their copses except under observance of 
certain fixed rules, and to compel them to ‘stoi’e’ 


young standards of oak, or failing that of ‘elm, 
ash, asp, or bi^ech which were then the most 
valuable kimis of limber (oak for shipbuilding, 
ash fur agricultural im])Ieinents and bows, aspen 
for arrows, and beech for furniture). Thus the 
previously e.xisting a>psewood method of storing 
standard timber trees above an underwood of 
hazel, oak, asli, &c., cut at regular intervals of 
fr(uu about 8 c)r 10 to 20 or 25 year.s, according 
to l(K'aI ci renin stances, became by statute the 
tyjiieal national form of liritish forestry. And 
as tht‘ want of navy timber became greater later 
on, this sOitJite was amended from lime to time 
and its observance enf(»rced. And this con- 
tinued down till the early part of last century, 
when the present era of improved transport 
and facilitated conmi unications began to dawn. 
The chanicleristic feature of this national system 
of forestry was that the individual trees were 
treated arboriculturally and given a free indi- 
vidual gr(>wing-s|>ace, so as to provide strong 
knees and crooks for ships’ timber ; whereas now 
the sylvicultural methods of modern forestry 
aim at growing long straight stems close to- 
gether, so as to get the largest and most valu- 
able crop of timber pel- acre fixim the ground, 
and at the smallest cost of production. 

liie w(K)dland and other areas under the 
management of the Commissioners of Wixxls, 
Forests, and I.iand Revenues of the Crown con- 
sist (apjirt from 15,176 ac. at Windsor, Ascot, 
Bagshot, and Virginia Water, maintained as 
royal domain around Windsor Castle) of a^ut 
98,000 ac. The largest is the New Forest in 
Hants, aggregating 64,834 ac., but only 24,366 
ac. actually belong to the Crown, wdiile 40,478 
are open heath and pasture, the enclosure and 
planting of which is prohibited by an Act of 
1877. The most important as to woodlands is 
the Forest of Dean in Gloucestershire (18,710 
ac.). The other and smaller woods and forests 
aggregate 16,574 ac., situated in Cheshire, (Hou- 
cestemire, Hants, Isle of Wight, Northaats, 
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Sarrej, and otbbr counties. But in addition I not intended to be managed on business prin- 
to these remnants of the ancient English ^yal / ciples ; and even where any sort of endeavour 
forests, other 10,348 ac. have been apDropiiated / is made to combine proiit and enjoyment, strict 
/(ir plantations, and purchases of woodlands and / economical principles are seldom applied It is 
pinntable lands have during the last hundred j therefore impossible to subdivide this woodland 
years been made in Great Britain (though not j area so as to show the i-espective total aci-eage 
yet in Ireland) of 20,258 ac. at a cost of £234,863 of ornamental woods, sheltcr-Mts, and w<kx1s 
for forestry purposes, the chief being High- worked solely or mainly for pioht. But some 
meadows and Tintern, adjoining Forest of Dean landowners have adopted definite working plans 
(7039 ac., £204,863), and, quite recently, farms for their woodlands (e.//. Duke of Bedford, Wo- 
iii Wales (655 ac., £5000), and Inverliever, in bum; Earl of SellMuiie, BlacknuKU-; 11. Munro 
Argyllshire (12,500 ac., £25,000). Since 1897, Ferguson, M.l’., Baith and >Jo\ar; and otliei's^ 
when a regular working plan was formed and and it is only when some sort of regular Hystcni 
applied to the Forest of Dean and the High- of management is thus followed Unit there can 
meadow woods, similar schemes of nianagenient be a proper adjustment of capital and returns 
have been drawn up for the Alice Holt, Esher, in timlier, and that an economitral inetluKl can 
and Tintern woods, and planting is being done become assured. 

in Wales and at Inverliever under a scheme Owing to the alwnce of large WiKKllands and 
drawn up by the Forestry Adviser to the Office to its vast industrial dcvelojuiient Britain has 
of Wooas, specially nominated in 1907 to this been Jong almost entirely deixuident on ini}K)rted 
new and usctul appointment. timber for the supply of its large and cver-grt»w- 

The private woodlands throughout the United ing requirenients. Its annual bill for timber 
Kingdom aggregate about 2,950,000 ac., but the therefore far exceeds that of any other country, 
vaat majoi ity of them have been formed and are as the following statistics relating to tinil>er and 
maintained chiefly for ornament, shelter, and wooden goods alone will show (in round num- 
game preservation. Most of them are therefore beiu): — 



Importa. 

1 Exports 

Country. 



1 



1S05 

1906. 

1 Itell,''*. 



£ 

£ 

1 ^ 

£ 

United Kingdom 

2.*k274,O0U 

2.*),242.(X)0 

70.5,000 

2,100.000 

(rermany 

7,:i*W,0<H) 

i:kJ70,(M)0 

1 2.()28,(HH) 

2.0;iU.(MlO 

France . . . 

,\2l)4,(K)0 

(»,()80,<K)0 

1 1,77h,(hm> 

2,120,<MM» 

AuHtria»Hungary 



j 

12..510 <M10 

Sweden 

24d,0(i0 

;i:i2.ooo 

] (j ,S.57,(KH) 

7,740,(KK> 

lielgium 


5,040, (MK) 

1 _ 


Denmark 

1,049,(MHI 

1,475,0(J0 

1 00, (KK) 1 

2.‘1,000 

Holland 

2,822,OUO 

.5,200,000 

1 ~ 

— 

Switzciland 

484,000 

85<),(KH) 

' 128.(HH) ' 

2(K),000 

Ruaaia 

— 

— 

1 4,010,0<10 

7,087, (MH) 

N orway 

i 

— 

1 1,. 53.5, 000 

1,030,000 


In 1906 our imports of wood and timber As to the general utility of forests in well- 
alone (including furniture woods and inanufac- wooded countiies, iljese are fnirtly climatic and 
turod w'ood) amounted to £29,500,000. Of this physical, and jiartly ecomunic. 'J'he former inav 
£6,400,000 W'as for hewn wood, chiefly pit- tie briefly suinmari/cd as follows: (1) Wood- 
wood for our coal mines, which are absoIuU’ly lands tend to Cf^ualize the atniosplieric tempera- 
dependent on foreign imports, and £18,5(X),00b ture in their vicinity, and to moclify its extremes 
for sawn wood, mostly spruce and silver fir, lioth from day to day and throughout the year, 
while the amount increasea by about £5,000,000 (2) They also U*nd to reduce and U) eoualize 
during the years 1902 to 1906. And besides ' the soil temperature throughout the w(K>(llandK. 
that, woodpulp amounted to £2,900,000, while (3) By cooling the atmosphere, they tend to 
milllxiards and paper mostly made from wckhI reduce its |s)wer of containing aqueims ya|K>ur, 
amounted to £5,100,000, so that our wliole ira- and therefore increase its relative humiJitv and 
ports of all these classes amounted altogether biiiig it nearer to the fKiint of saturation, below 
to £37,500,000. This annual bill for wtKxi is which any further deci ease in teiiqierature must 
rising lapidly, and is certain to increase very occasion aqueous precipitations. (4) By their 
greatly in future, although a very considerable oversliadow- ing they pi-event lapid evaporation 
proportion of what we need for pitwood and of soil moisture, ana therefore tend ti>wardH 
pulp f(»r paper might quite well be grown on increasing and maintaining the water supply, 
our waste lands and low-grade pastures, while and regulating the flow of moisture within the 
at the same time such woodlands would provide soil ; (5) and this, U>ge ther with their meclianical 
other special advantages in affording increased protection in hindering soil erosion and in act- 
eiuployment, shelter to crops and live stock, and ing as safeguards against the rapid off-flow of 
in lending to prevent floods and soil erosion, and rainfall and the inundation of low-lying tracts, 
to regulate and purify the water supply through- assists in feeding and in maintoining regularity 
out ^ well- wooded catchment areas. in the flow of springs, and in equalizing tlie 
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volume of water in brooke, streams, and rivers. 
(6) They also at the same time act as great 
natural filters for the purification of the water 
supplies drawn from their catchment areas. (7) 
They tend to exert a hygienic effect on the at- 
mosphere through the oxygen given off in as- 
similating carbon from the carbon dioxide in 
the air; and (8) they provide beneficial shelter 
to agricultuial crops and pasture lands. And 
all of these climatic and physical influences are, 
of course, during the winter* time exerted much 
more ett’ectually by evergreen (coniferous) crops 
of tr ees than by deciduous (broad-leaved) woods. 
And, of course, these climatic and physical in- 
fluences are of all the more impoi’tance, the 
hotter the climate is and the di’ier the air. In 
countries like India and Australia, wherever 
they still exist the woodlands exercise a most 
beneficial effect, and wherever they have been 
too extensively cleared their want is n(»w being 
greatly felt. Their economic effects are self- 
evident as regards the raw matei ial they supply 
to a nation’s industries, and the employment 
they give both in the woodlands themselves and 
in the transport, fashioning and conversion, 
and distribution of the wood and of its pr'oducts 
in all stages of manufacture. Thus it lias been 
calculated that the forests in (irermany provide 
ernjiloyment for about one -tenth of nil the in- 
dustrial classes, and the means of livelihood for 
over one-sixteenth of the total population. 

Dui'ing a great part of last century the 
Ibiyal Society of Arts, and the Highland and 
Agricultui’al Society of Scotland did much to 
promote timber planting in Jhitain, but now 
the chief agents in focusing public attention on 
forestry ai*e the Royal Scottish ArlKiricultuial 
Society (founded in 18r)4), the Royal English 
Arboi’icultural Society (1881), and the Irish For*- 
estry Society (UK)1). Rai’tly through the par- 
liamentary ana other influence thereby exerted, 
various Commissions have during the last twenty- 
five ytMirs been appointed to enquire into and 
repoi’t upon forestry in Britain. These include 
two Select Committees of the House of (’oin- 
mons on For’estr’y (1885 7), and on the Manage- 
ment of the Ci’own Woods and Kcu’ests, &c. 
(1889), two De|.)ar’tmental Committees on Bri- 
tish Foi-estry (1902-3) and on Irish Forestry 
(1907-8), and a Royal Commission on Coast 
Erx^sion and AfforesUition (1908), to the recom- 
mendations made by w^hich jiartial efl'ect is 
being gradually given. 

Technical instruction in modern forestry at 
any British college dates from 1885, when the 
training of pr’obationei's for the Indian For-eat 
Service (hitherto obtained in Germany, 1867-75, 
01 ’ in Fiunce, 1867-86) was begun at Ccsiper’s 
Hill in Surrey, at the cost of tlie (Tovernment 
of India, which was ti-ansferred to Oxford in 
1906. In most cases, partly aided by grants 
fi'om the Board of Agriculture, courses of in- 
struction for landowners, land agents, and w^ood 
manager's have since then been established at 
the Universities of Edinburgh (1889X Durham 
(Newcastle) and North Wales (Bangor) in 1903, 
Oxford (1905), and Cambridge (1907), and also 
at the agricultural colleges at Cirencester, As- 
patria, Wye, Edinburgh, Glasgow, and Aber- 


-Forficula auricularia 

deen (all since 1903-4). And for providing 
practical and theoretical instruction for work- 
ing foresters, forest schools have been estab- 
lished by Government at Coleford, Forest of 
Dean (1903); Rathdrum, Co. Wicklow (1904), 
and Penicuik, Midlothian (1908). 

Like agr’iculture, the modern art of forestry 
is based chiefly upon the cognate sciences of 
geology, chemistry, botany and zoology, and 
physics ; and the principles upon which it rests 
are those specially concerned with the physics 
and chemistry of atmosphere, soil, and plant, 
the esHential * facts relating to vegetable phy- 
siology and to the biology of fungous diseases 
and noxious insects, and the application of pre- 
cise methods to all calculations regarding wood- 
land crops and their rate of growth. A com- 
plete couise of theoietical instruction in forestry 
usually is divided into four main branches: (1) 
sylvicultiire, or the formation, tending, and 
lenewal of woodland crops; (2) management of 
woodlands, and measurement and valuation of 
timber; (3) protection of wocallarids, and (4) 
utilization of woodland produce (for detailed in- 
formation concerning wliich, see arts, on SvLvi- 
ciiLTiiHK, Woodlands, Management, Protec- 
tion, AND Utilization of). But such theo- 
retical instruction alone can be of little use 
without ample opportunities for practical work 
in the woods, for ncitliei the farmer nor the 
forester can be educated merely in the lecture 
room or the lalsiiatory. fj. n.] 

Forficula auricularia (the Common 
Earwig) infests almost every crop, and probably 



Earwig— Adult, Pupa, and Larva 


injures the fructification of the flowers, although 
it has been said to feed also upon thrips and 
apliides. Earwigs have a most delicate pair of 
ample wings, very cui iously folded up under the 
little squaiv scales which cover the back ; and 
they have l>een taken on the wdng in the sun- 
sliine, and also in moonlight nighta They sel- 
dom fly, however, and many species do not use 
their wings at all. The female is distinguished 
by shorter and sti'aighter foixiepe than the male, 
and she lavs a number of eg^ over which she 
broods. iSai’wips avoid the light, and are espe- 
cially fond of hiding places where there is only 
a small crevice for entry. This characteristic 
renders them easy to trap. A favourite but 
unsightly plan is to place inverted flower-pots 
fillea with nay on the tops of sticks near infested 
plants, and shake them out in the daytime. Less 
objectionable, because less conspicuous, are poi - 
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tions of elder sticks with the pith pushed out 
ftud the upper end corked up. Some writers 
maintain that the Earwie is much less injurious 
than is ^nerally supposed, but it is undoubtedly 
a troublesome pest to the horticulturist, often 
retarding the gi-owth of ornamental plants in 
their early stages, and spoiling the flowers at 
a later period oy nibbling the petals. Dahlias I 
especially suffer, and the hollow stalks left over 
from the previous year often harbour large num- 
bers of the insect. Such stalks should be scrupu- 
lously removed. [j. c.] [c. w.j 

For|get-me-not. See Mtosotis. 

Forfl^inn^i a word which is synonymous 
with ‘speedy cutting’, ‘buffing’, or ‘brushing’. 
See Brushinq. 

Forking. — Forking land to dig out pieces 
of Couch or other weeds is not nearly so com- 
monly practised as it was thirty years ago, the 
higher price of labour and the lower price of 
farm produce tending to make many farmers 
keep down their labour bill. Where economy 
is piactised in matters which only go to produce 
a neatness without any substantial benefit, there 
is reasonableness in so doing ; but the forking 
out of small patches of Couch from leys, or a root 
crop just previously to sheep being placed on it, 
ana on other occasions when by a small expendi- 
ture a field can be made perfectly clean, is sound 
farming. Small patches of Couch soon become 
large ones, and much of the value of fallowing 
may be lost by not carrying through the clean- 
ing to this stage; and at any rate the next 
fallowing will be a much more expensive one if 
it is not done. Forking should be done thor- 
oughly or it may almost as well not l)e done at 
all ; each root or stolon should be followed to its 
end and be picked up and carried off the field. 
The four-tine fork or giaip is the best tool for 
this purpose. Sometimes on heavy land it is 
impracticable to shake the Couch free from the 
sticky earth at the time of digging, and in such 
a case the patch should be dug out and thrown 
on the surface to mellow under the influence ! 
of weather, and be gathered up subsequently. 
Forking, or the use of the fork, should be per- 
formed more easily than many do it. In digging, 
the strain of lifting should be taken by the body, 
bent for the purpose; the arms being re^rd^ 
as connecting rods, and the wrists as universal 
joints to give the necessary turns and jerks to 
effect the work. Whenever collecting light ma- 
terial is done, or when heavier material is thrown 
to one side, the forker should swing towards the 
natural direction of the lower hand; he then 
ets the assistance of a long body swing, which 
e does not do when he throws in the other direc- 
tion, nor can he work so quickly. [w. j. m.] 

Forks. — Forks are known by several names 
according to district; in some they are pikes, 
pooks, prongs, &c., all denoting the same tool. 
Forks udce several shapes accoroing to the nature 
of the work to be done. The use of steel has 
done much to lighten forks, which were veiy 
heavy as made by the village blacksmith, and it 
is now rare to see these tools in most districts. 
The two-tine fork is used for moving light ma- 
terial, and is very commonly spoken of as a pitch- 
fork, but the pitchfork is a specially large fork 


used to pitch hay or com on to wagons; the 
next size is the emptying fork, made stout and 
strong to empty loads (in piecework districts) 
where there is sometimes considerable resistance 
in getting up a good forkful. The smaller forks 
are known as turning and collec’ting forks, and 
are made light because they have little load to 
carry, and should be worked quickly, (^ving 
or pooking or cocking forks are made to collect 
short materials, such as cavings and clover haulm, 
to pitch them on to calls or to carry them, or to 
j gamer short -strawed barley or other crops to 
I form cocks. They are pr()vidt*d with long tines, 



Trenching Fork During Fork Manure Fork 


and a i-ack at the top to prevent the short ma- 
terial falling over the top of the tines. Digging 
forks are stiffly made, usually with three or four 
and sometimes five tines, either round, w^uare, 
or flattened; the neck should be slightly b<}nt to 
give leverage. Forks with short handies, about 
the length of spades, are more ci-anked than those 
with longer handles, as the action of digging is 
different, the user of the long liandle generally 
getting some leverage from his leg al»ovo the 
knee. In the piecework districts faiid in those 
the most convenient to«jlg and the i>est methods 
of using them are adopted) the short- handled 
fork, requiring the user ‘to put his back into 
it’, is almost always used; the hmger handles 
being common Iv spoken of as ‘lazy men’s forks’. 
The short-haualed fork or graip is equally well 
suited to load manure, spread it, or to dig. 
Lighter graips or forks with more tlian two tines 
are used for moving light farmyard manure, for 
cleaning out byres, and similar work. Fotaiom 
are dug by the ordinary four-tine fork, though 
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Formaldehyde and Fomudin — Formicids 


•ome prefer thoM with flat tinei; the flat tines, 
howerer, are more liable to cut the tubers, as 
thc7 oover more ground Sjiecially stout forks 
are used for carrot and parsnip digging. 

[w. J. 

Fofifimld#hyd# and rormsdffi.~-llie 

substanoe which is known as formalin is a solu- 
tion of fonuBldehjrde. U'CHO, the aJdehjde of 
formic ncid. Formaldehyde itself is a verj vola- 
tile liquid, which, as it readily undergoes poly- 
merization to the solid paraformaldehyde, is 
ordinarily used as the strong solution known as 
formalin, since it is comparatively stable in this 
form. Formalin contains about 40 j>er cent of 
formaldehyde. The bottles containing it should 
be kept dosed, as it rapidly loses strength by 
formaldehyde vapour escaping into the atmo- 
sphere. The vapour has a peculiar odour, and 
a powerful irritating action on the nose and 
eyes. Until recently fonualdehyde was a mere 
^chemical curiosity, but about 1886 its powerful 
antiseptic properties were noticed. Hince then 
it has come into extensive use for a great variety 
of purposes. 

Fonualdehyde is one of the most powerful 
antiseptic, disinfectant, and preservative sub- 
stances known. In this respect it is far nic»re 
powerful than carbolic acid, and is comparable 
with the strongest antiseptics known, such as 
corrosive sublimate. It can be used either in 
the form of solution or of vapour, and as its 
value as a disinfectant has become known its 
use in both these forms has extended very 
lapidly. Many forms of lamp have been devised 
for generating it as vapour, and as it is a far 
more powerful disinfectant tlian sulphur dioxide 
it has largely replaced tliat gas for disinfecting 
rooms. It can also be useu in dilute solution 
for washing walls, floors, ceilings, clothes, &c., 
in order to disinfect them. A T-per-cent solu- 
tion of formaldehyde, tliat is, 1 fiart of ordinary 
formalin diluted to 40 with water, is effect ive 
as a disinfectant against nearly all organisms. 

A solution of formalin is useful for such pur- 
poses as washing and disinfecting the hands or 
instruments which have been contaminated with 
septic matter, for disinfecting the teats or 
uodera of oowa or any other part of the surface 
of the animal oody which may require disinfec- 
tion. It is very convenient for use in disinfect- 
ing byres, stables, and outhouses, as the solution 
can be sprayed over walls and partitions and 
into all ctiinks and crevices. For such purposes 
it has the great advantage over met'curic chlo- 
ride (corrosive sublimate) that it is not strongly 
poisonous to human beings and higher aninuus. 

Attempts have been made to use it as a pre- 
servative for foods. At one time it was exten- 
sively used as a preservative for milk. Very 
minute quantities are sufldcient to preserve milk 
from decay for two or thi*ee days. Although 
in these sn^l quantities it is not actively poison- 
ous, it has an injurious action upon digestion. 

Its use as a preservative for foods has therefore 
been forbidden in nearly all countiiea Formal- 
dehyde has also been introduced os a preserva- 
tive for meat, fish, game, butter, and euob 
substances in the form of vapour. %e articles 
to be preserved ore placed in a special chamber 


and exposed for a time to the fniaie of flomii- 
dehyde. poduced by heating taUoids ctf pwo- 
formaldenyde, known as ^paraform’, in a spesinl 
lamp. 

Solutions of formaldehyde have also been used 
as fungicides. Certain fungoid diseases of plants 
are combated by spraying with a dilute solutiiift 
of formalin. Attemj^ have also been made to 
destroy the spores of fungoid diseases in seed of 
dif^erent kinds and in bulbs by washing with 
a solution of formalin, or by exposing to an 
atmosphere containing formalin vapour. 

A quite different use to which formalin is put 
is the hardening of protein substances, sudi as 
casein. Casein hardened by means of formolde- 
I hyde is now used for making imitation ivorv*, 
born, and tortoise shell. I%ese preparations 
have the very important advantage over the 
much better known and cheaper xylonite or 
celluloid that they are not readily inflammable. 
NitnKjellulose preparations, such as xylonite, are 
very easily set nre to and bum fiercely; on 
the other hand, casein-formalin preparations are 
not easily set fire to, and when they catch fire 
are easily extinguished. In this they resemble 
genuine ivory and horn. Formaldehyde is also 
used for haidening and rendering insoluble var- 
nishes prepared from casein. Its use for these 
purposes has created a new market for the case- 
in, which is obtained as a by-product from tlie 
excess of separated milk produced by cream- 
eries. 

I>iluU‘ solutions of formalin have largely 
ropla(‘ed spirit as a preservative for specimens 
both vegetable and animal. If placed in a 1 -per- 
cent solutifui of fonualdehyde, vegetable and 
anitiial substances of any kind can be preserved 
indefinitely from decay. A solution of formalin 
has the advantage over spirit that it is iuooiii- 
fMinibly dumper. It is also non-inflammable, 
and a l>etter preservative. [j. h.] 

Formicicliai the scientific name of the ant 
family of insects. These familiar insects, though 



1, Worker, enlarged; t. Its natarsl sfse; S, Pops, com- 
monly oaUed the egg; 4, Male, enlarged; S, Female, eo- 
larged: 6 and f, Thafr natural alaea. 


more or loes of a nuinnoe in the garden, and 
8ometime0 oocuaed ol stealing the fanner’s seed, 
do no eerioue harm, their presence on plants 
being generally doe to their fondness m the 
* honey-dew’ depouted thereon by A 

very minute tnpeoies of ant, Mxmomoriwm fka- 
raonis, has rather reoently been introduced into 
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Poar4MMnied Sbeep 


sodi m dookt «iid thktlig, limld bt 
cot €wij to mpwmt Mdiag: rtpei^ ootoiM 
vitimately kult them elL In eonie |wrtt 3 
JSngiaiid the pimctice of paring and burning it 
adopted in the cleaning ot old aainfbin paatorra, 
which are apt to beooine very weedy, libeial 


. and falatoi bonaea in aome townie and 
aertoaa expenae ia aomettmea inoarred in 
the attempt to extenuinato It on account of the 
inacoeaeibw poai^oo of ita neat^ which ii gene- 
va^ near the kitchen fireplace. [c. w.] 

ForfMti a diy measure whose capacity wae 
one quarter of a peck, formerly used in Soot- 
Jand out now obsolete. 

FoitolftHim, a ffenuB of shrubs (nat ord. 

Oietkceee) with yellow flowers, which being i 

abundantly produced on the naked branches in / special weeds. Charlock in ‘cereal crops can lie 
March ana A.prilf make these isiants of great killed off by sprayin/f with a 4-per-oent solutH/m 
value for fpirden decoration, F\ wipenMc^ from of copper sulphate. Cbm spurmy is kept in 
China, which will attain to 12 ft in height, is ' check oy giving a late liarrowing after braird- 
tbe most valuable species. It can be grown in I ing. Knot Grass can only be removed by ohain- 
fn a sses in beds, the shoots being annually cut | harrowing the ploughed land previous to green 
back, and it is also an effective pillar or wall j cropping, and gathering and burning the we^ 

( Oeep pu) ‘ * 



any weeds that may 
spring up. Cultivated crops hare their own 
ipeciai , * ^ • 


plant /I viridiitima^ also from China, is of 
stifier habit and does not grow so tall. It 


Deep ploughing in nicwt cases is emcacious in 
burying weed seeds and preventing their after- 
growth. The method commonly adopted to 


owes its names to the green colour of the wood, growtn. me metiioa commonly adopted to 
F, intermedia is a hybrid between the two; | check foulness is to give the land a thorough 
while F. europoea^ a recently introduced kind, is ^ cleaning when under green crop, and in special 
aot equally meritorious These plants are also | cases the growth of two green crops in succession 
valuable in giving a bright display early in the affords a good opportunity for the thorough ex- 

ney pre- , termination of ail weeda See also C'LKaNiNo 
and Weeds, Eradication of. [r, h. l.] 

Foumart (~ foul martin), a name given te 
the polecat on account of its offensive smell. 
See Polecat. 

Foundations. See Bciloinos. 
Foundor. See Lamjnitis. 

Four-lioraod 8hoop.->Al though some- 
times considered to constitute a distinct breed, 


year if brought into the greenhouse. They pre 
fer a rich soil, and are r^idily propagated from 
soft cuttings. [w. w.] 

Foul In tho Foot, Loo, Low.<-A pain- 
ful foot lameness, more frequently occurring in 
a hind foot, and due to a variety of causes, is 
known by the above names in different localities. 
Overgrown or ingrown digits, injuries in rough 
pastures and upou stubs in hedgerows, and con- 
stant friction between the claws in dry weather 
and on stubbles, account for most of these in- 
juries to the more sensitive structures betw'eeii 
the digits and those composing the coronets. 
Lameness, with heat and swelling, mark its in- 
vasion, and the process of suppumtion or abscess 
formation (see Abscess) is pmtracted. Loss of 
condition, falling off in milk, and inability to 
get about in the field attract attention, and treat- 
ment should be at once adopted. Cows accus- 
tomed to handling may lie poulticed continuously, 
bat they are bad subjects as a rule, and kick 
until they are rid of appliances of a loose kind. 
Failing to retain these, a thick smear of yellow 
basil icon ointment on old calico should be re- 
tained in place by a long narrow bandage or 
tarred oora passed between the digits and around 
the pastern. With the natural rupture or judi- 
cious lancing of the abscess there is great relief, 
but a ‘ core’ often remains to be got nd of by 
further similar treatment, and final healing is 
promoted by the application of friar’s bali^, 
or a weak solution of zinc chloride if fungoid 
granulations are disposed to show above the 
level. [h. l.] 

FiouiMM In LjumL — Foulness in land is 
due to the profuse growth of weeds, and though 
oertain soils and mstrictB favour the develop- 
ment and the spreading of some veiy trouble- 
aome weeds {e^, Ccmdi and Pearl GraasX 7^ 
land is too oftw the evidence of carelees farm- 
ing. Hie sowing; of impure seed, imperftot and 
idiwow cultivation, ana the inefficient cleaning 
of land when under green crop are tite oom- 
nuMieet caneee of loaluMMs, and the remedy lies 
m tbs avoidanoe of these errom. Weecb in 



Four borniHl Sheep 

four-homed sheep appear beyond doubt to he 
descended fitim casual sports tliat have ariwm 
from time to time in diverse breeds, and have 
been preserved either by the inbareot domUuuice 
of the character in inheritance, or by intentionai 
selection for breeding purposes by faaders. 
They occur in such widely separated countries 
as Iceland, India, South Airica, Chile, and 
elsewhere. In Chile, aooording to Darwin, the 
Spanish iffieep, which are descended from the 
" have four horns. In the 
Zulu ’ sheep, which 


Spanish iffieep, which ai 
Merino bn^ generally I 
South African piebald c 


suppoeed'by Col Farrer to have been 
introducea into tnat conntiy by Fortugneoe or 
Spanish settJers, the rams also are coauaooly 
four-homed, whereas the ewee are homlM or 
have but a single small pair. In 
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the tail ie long. But in the four-horned eheep ready aecured, and to inoreaae and develop t&eoa 
from Nepftl, four well-developed horns are usu- The tendency to reversion, ^or ata^ra a« it m 
ally present in the ewes, and the distinctness termed, has always to be contend^ with^^M 
of this breed from the l^uth African breed is poultry breeders of every g™® know'. The 
attested by the shortness of the tail, which is producer of exhibition stock finds ^is in va- 
flat and pointed, and only about 4 in. long. Both rious ways. Loss of size, mismarked feathers, 
in the Indian and South African tyj)e8 the failure of artificial characters, are constant 
horns are black, in corretipondetwe with the I sources of difficulty. The tendency to variation 
large amount of black distributed in patches I leads to changes which he does not desire, and 
over the body and legs, and especially prevalent I in his seeking for fixity of type he has a con- 
on the head; hut in the small St. Kilda four- stant battle to fight against the * throwing hack' 
homed breed the horns are brown like the fleece. I to the original form. In the older bre^s this 
Four horns sometimes occur in the BJackfaced is less seen than in the newer, but it is more or 
Scotch mountain sheep. less present in all. The utility poultiy breeder 

When four horns are developed those of the has the same struggle. By selection he has 
inferior pair almost invariably cui've down- developed egg procfuction or the flesh qualities 
wards and outwards. The direction f>f those until they are altogether abnormal. Only by 
of the upper pair, which arise above the bases constant selection can they be maintained and 
of the lower, is more vatiable. Sometimes they increased. It is unnatural for a hen to lay 150 
rise upwards and backwards like the horns of eggs per aonum, or to weigh 8 or 9 lb., and 
a goat, sometimes upwards and outwards, and any neglect on the part of the selector for a 
sometimes they curl strongly forwards over the season or two will assuredly have the effect of 
f^ and have to l)e cut short. That the addi- destroying what it has taken years of patient 
tional horns have originated by division of the eflort to build up. It is foi* this reason that 
horny substance of the two normal horns is farmers can do comparatively little to advance 
probable. Occasionally two horns are present either the egg-producing or the meat qualities 
upon one side of the head and one upon the of domestic jxmltry, as they have not time for 
other, while in rare cases each of the four horns such a task, which must W left to specialists, 
is itself s\il)divided, so that eight separate horns who, by the larger returns in the shape of sale 
are present. In the island of St. Kilda and of eggs for hatching oi* of stock birds, obtain 
in some of the isles in the Outer Hebrides a rewaid for their labour and skill, 
there still exists a breed of four-horned sheep. It is desirable to consider the question 
These represent merely the remnants of a very whether for practical pur|K)ses the use of pure- 
ancient type, of which a few fl(H’kM are still or cross-bred fowls is preferable. There is much 
kept on some estates in England and Scotland, to Ih^ siiid in favour of each. Mongrel ism, by 
They are small, hardy, and active, with a fleece which is meant an indisciiminate mixture of 
of fine wool. The colour may be white, black, or breeds, lacking m any measure of uniformity, 
brown, or a mixture of these, the St, Kilda sheep is practically unknown in nature, where the 
generally being of a light-brown colour. Tlio tendency is always towards a given type, pro- 
mutton IS very sweet, and the sheep yield al>out vided that the conditions are equal, tlie barn- 
8 lb. per Quarter. Some of the Shetland sheep docu* fowl (see Bark- poor Fowl), as we have 
have also lour horns, [r, i. p.] ali-eady seen, was distinctive, and in many cases 

Fowl LouoOs See Mekopa. might have been regarded as a definite breed. 

Fowl Foot- See Poultry, Diseases of. It was not a mongrel. The system, which yet 
FowlOf BrMdIns of- - In the breeding prevails on many Urms, of introducing into the 
of fowls the chief point to be considered is the general stock every year a number of male 

ra lse for which they are intended. To the birds, in many cases totally diflerent from any 
er of fancy poultry, who seeks perfection employed previously, and of ten following fashion, 
of external characters only, such as comb, plum- could not make for succesa It would not l»e 
age, &c., and who caras little or nothing for emplm'ed with any other class of stock, which 
economic properties, no real difficulty presents is suflncient to totally condemn it Oossbreed- 
itself. He simply eliminates, as far as possible, ing is the mating of two distinctive breeds with 
all that does not conform to his ideals. But the a clear object in view, whether egg piYxiuction 
breeder who seeks for the best results in pro- or meat properties. The I'eason adduced in 
duuing those fowls which will excel in laying favour is that the progeny are usually much 
powers or in meat qualities onlv, has a more more vigorous than either of the parents, which 
difficult task befoie him. The ultimate gain is is, as a rule, quite correct, though the effect in 
by no means certain, as fowls of this type rapidly that direction is limited to one or two genera- 
deteriorate, reverting to ancestral forms. And tions. Upon this question, observations with 
when we try to improve both external characters respect to Mendel's law of breeding may have 
and economic properties, unexpected oomplioa- much to teach, but cross-bred bim are not 
tions arise, ana the work is slow. Something usually preserved, and henoe in poultry we have 
must be sacrificed. Heavy egg-laying or fine not experienced gimt benefits herefrom. Tlie 
and abundant flesh are seldom accompanied by vigour referred to is undoubtedly beneficial and 
a high-conditioned plumage, great development profitable. Fowds need strength of body to stand 
of comb, or sise of l^y. the strain of prolonged laying, or to bear forcing 

Breeding is, and must ever be, largely a for early maturity— so desirable in table birds, 
matter of selection, in that we have to be con- and to that extent the use of cross-bred birds 
stantly striving to maintain impitivements al- is advisable. On the other hand, they are not 
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ot As valm aa Jfanadiiig and tbe ; wodnoa aBall agg% tha baat naaha baing ob> 

Um of thoM elimoleri whM^ fp to the , tained from thoM raoeo in whl^ tboni^ 

making of a (fiitinctivo detvaota fitm tha I weigh from to 6 Ih. The OpanSah bseedi 
amearanoe of the birds, in which there is oon- i produce large-siaed eggs in oonatderable nitni> 
sMierable value. In the pr^uetion of jmre-bred | bers, but they naturally do not exceed 5 to 6 Ilk 
races, especially under artificial conditions and ’ O^er Mediterranean breeds, suck as the Lag* 
where refinement is carried to an excess, there j boms, not so big as the Spanish, are ywy pro* 
is always a tendency to lessened virility, end j iific, but the eggs are not so Isige in sisess 
it is for this reason that objections have been those from the Spanish. The same is true of 
raised sga^st pure or stanoard breeda But j Belgian breeds such as the Ckmpine and the 
loss of virility is due far more to fslse systems j Brsekel, which are even lighter in weight 
of breeding and bad management, to excessive * Hence we must look to those races which have 
development of minor characters, or to inbreed- not large bodies for the best results in eg;^ 
ing, and though the latter is a rapid method of production, and even within a breed it wul 
attaining certain result^ it nearly always results generally be found that the finest layers are oa 
in debility of constitution. It is not necessaiy, the small size. 

and can lie avoided by the adoption of common- A final point is that careful selection shoohl 
sense methods. The fact is, that all the best- be made ot the entire stock of birds for bread- 
laying strains of fowls are pure breeds, and the ing purposes, and eggs from these alone be used 
majority of the best table fowls produced in forhatcning. That selection should be in aooord- 
this and other countries are pure-bi^ On the ance with the object in view, whatever that may 
whole, we recommend pure breeds to farmers be. The plan, which is still all too common, (»f 
rather than crosses, though the latter have an running several male birds with the entire flock 
acknowledged value for special purposes. of hens, and taking eggs for hatching from them 

The question is complicated, nowever, by the when they are wantea, is not calculated to secu • 
methods adopted in the drafting of standards of that control which the poultry keeper mu>^ 
excellence, wnich have been left entirely in the exercise if he is to maintain and improve the 
hands of fanciers, who, caring little or nothing quality of his stock and obtain the beet resulU. 
for egg or meat properties, have devoted their Frequently it means he is breeding from the 
attention entirely to external characters, such worst instead of the best, under which oon- 
as colour of plumage, markings, ear lobes, points ditions he cannot hope to make the enterpri^e 
on the comb. &c., and in other cases have aimed successful. Accommodation can easily be prt»- 
s^t size of Dody only. That all these char- vided for these separated birds in one or moie 
acters have some reason and possibly some portable hous^ or even within an enclosed run. 
value is undoubted, although we have not as But the principle is one which should be rigidly 
yet fully realized what it is ; but when the adopted oy every poultry keeper, no matter how 
more important qualities are sacrificed in order iaige or small his operations. fx. B.] 

to secure greater perfection of those which are rowli^ Brw#Cls of.— -The number of breeds 
useless or may be injurious, but yet encouraged of fowls is very large, and is increased by tlis 
by the false standaras laid down, then the re- fact that many br^ds embrace two or more 
suit b serious indeed. For instance, the crest varieties. Moreover, the list is being constantly 
in the Houdan, which was originally small, has added to. 

been increased by selection to such an extent No good puroose would be served by dving 
that it becomes a nuisance to the bird, and an a list of lesser-known breeds, as many of these 
injury to its economic properties. In some of have never been seen in this country. It will 
the breed standards, nearly fifty points out of be enough if reference is made to tne method 
a hundred are given to colour ot plumage or adopted of dividing or classifying the various 
markings, the result being that nearly every- breeda From the economic point of view it is 
thing is sacrificed for colour. Standards we not a question of country of origin, of size of 
must have, but those of to-day are often harm- body, or of colour of plumage, but of these 
ful in the extreme, and the practical poultiy qualities, namely, the production of eggs, ^e 
keeper is well advis^ not to be bound by their quality and quantity of flesh. Hence we div^ 
fantaaiea He should take the general type as ^e breeds as follows : (1) Laying or non-sitting 
of chief importance, in respect to which the breeds — breeds which excel in laying powera 
diape, guided by the work the breed is destined These are usually small in size of body, (f) 
to mrionn, is cS greatest valua Table breeds, those specially characterized for 

This brings us to consider the question of their meat propertiea (3) General - purpose 
■ixe of body. For flesh-producing races we breeds, having a combination of Noa 1 and sL 
most have a large frame, capable of carrying These have obtained much of their popularity 
meat in abnndance, yet not excessively large, because of tbeir size, and of tbe fact that they 
otherwise increase of bone will mean slower are good winter layera (4) Ornamental breeda 
growth and jgreater cost of production. As a Below we give the oivision of tbe various races : — 
lards or the best imoes for table purposes 1. l^yisg or Non-oUting Breeds, — Ancona^ 
weigh from 7 to 10 lb. when fully grown, that Andalusian, Brsekel, (kunpine, Hamboiw, 
is 4 to 6 lb. daring thsi chicken stage. Hens Hondan, Lakenfeldsr, Leghorn, Minorca, Bsa- 
whidi are usually Uie best layers are small in cap, Scotch Grey. 

aim of body, and it U an interesting fact that 8. Table Breide^-^Bresse, Creveooear, Dork* 
xte of eggs has no relaiion whatever to tbe ing, Do Mans, Qsxne, Indian Game, La 
weight oilmdy- Many of the largest breeda Smiasx. 

▼ot VI. 
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Fowls’ Dung— Fox Farming 


S. OmmoA Purpom SriMif.— FaveroUet, Lang- 
*' '* - • * Plymouth Boc]^ 


Brahma, 

Cochin, Game Bantama, Malay, Pollan, Spanish. 

A daicription of each of theae breeds is given 
in the articles under their various names. 

[e. r] 

Fowlaf Dunig consists of the excreta of 
fowla It possesses high manurial value. The 
manure from the poultry yard is often mixed 
with considerable quantities of aahefi^ and is vari< 
able in composition. Fowls' dung is not of the 
same importance as the dung of animal^ be- 
cause the total quantity produced is obvioualy 
very small. Though the weight produced is 
small compared with that of farm stock, its care- 
ful preservation should, however, not be ne- 
glected. 

Hen dung has the following approximate per- 
centage of composition: — 


Water 


... GO’O 

Organic matter 


... 19*2 

Ammonia 


... 176 

Phoepliatee 


... 4*8 

Potealti 


... 110 

Chalk 


... 8-1 


From the above analyaia the fresh dung of 
poultry is rich in organic 
matter, and contains appreci- 
able quantities of nitrogen, 
phoBpliates, potash, and some 
chalk. It is generally stored 
along with other refuse in the 
compost heap. In this way 
it makes a valuable manure 
for market-^ixien crops and 
for pot and TOrdeii culture. 

IHgeon dung lias long l)een 
valued as a substance of high 
manurial value, and in the 
dried state it has been im- 
ported from Egypt and other 
parts for use as a manure in 
norticulture. Guano consists of the deoom- 
posed excreta and remains of sea-gulls and 
other marine birds. |^. a. b.] 

Fowl TIok. See Arqucl 
F oXa— The name *fox' is given to a group of 
species, widely distributed, especially over the 
Northern Hemisphere, belonging to the vulpine 
section of the Oanidte. Foxes ditfer from wolves 
in their more slender build, longer, more bushy 
tail, relatively shorter limbs, and larger ears. 
They do not hunt in packs as wolves do, nor are 
they known to interoreed with the dog. The 
Common British Fox {Catnu or V^pm idth 
p«x) stands about 14 in. high, and measures about 
4 ft in length, including the tail, which is more 
than half the length of the rest of the body. It 
has a bitkad head, pointed, tapering muxxle, and 
large ears, black outside and white on the inner 
aspect The general colouring is reddish-brown 
on the upMr parts, whitish-my on the under 
parts, ana the tip of the tail is usually white. 
Two races are distinipiished— a mountain race, 
which is laiver, with a relatively larger head 
and coarser hair of a greyer tint, and a smaller 


ruddier lowland race. They are usually known 
to gamekeepers as greyhound foxes and terrier 
foxes respectively. 'Hie frequent importation 
of individuals beion^ng to the larger Conti- 
nental races is probi^ly not without efiect on 
our British foxes. 

The fox is * one of the oldest mammalian in- 
habitants of Britain’, but even its undoubted 
cleverness and cunning would hardly have suf- 
ficed to save it from sharing the fate of its con- 
gener the wolf, if it had not been protected in 
many parts of the country for the sake of sport. 
It eats all sorts of animal food *from a fi^wn to 
a beetle’, and is often very destructive to game 
— partridges, j^use, leverets, and to rabbita It 
also levies a heavy toll on hen-roosts, and has 
been known to carry off young lamba Mice 
are eaten in great numbers, and dead fish from 
the seashore are not despised; but when the 
gn>wing cubs have to be fed, an abundant supply 
of larger animals is r^uired 

The fox spends the day in a burrow usually 
excavated on a slope under stones, or within the 
shelter of a thicket. The burrow of a badger is 
often appi'opriated, and the rightful owner some- 
times continues to share it with the fox. Pair- 
ing takes place early in February, and the young 
(four to seven in nurnlier) are l^rn usually be- 
fore the middle of April They are very 



Fox 

less at birth, but are ready to hunt with their 
mother in three months. Cubhunting beg;ina 
in September, foxhunting proper in November. 

The skins of many of tne allied North Ameri- 
can and European species are brought to the 
London market in enormous quantitiee, that of 
the Silver Fox, which is bla» sprinkled with 
white, being the most valuable. [j. ▲. t.I 
Fox Formlnc* — Fox farming is a new in- 
dustry, and one ^^ch has still to be regarded 
as in its experimental stages. The Silver Black 
Fox is one of the highest-priced of our fur- 
bearers, and offers lai^ returns for the appli- 
cation of skill and experience to its successful 
propagation in confinement. The following 
remarks are based on a report on the subject 
of Silver Fbx Fanning recently issued by the 
Biological Survey of the U.S. A Department of 
Agri^ture. from this report it appears 
alUiough many experiments in this line have 
failed, still a few have succeeded, and to such an 
extent that fox farming may eocm become a well- 


established and profitable industry. The Silver 
Fox is okisefy aUted to the Common Red fVix 
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Fox Farming 


{V^dpm ftdvm) «f CatmdM and North America, 
and vanea in ookmr from ffrinle to bladL 
In breeding foxes in oonnnement one would 
naturallj exp^ that the cloaer the breeder a^ 
proximatee to the natural conditions under whi^ 
wild foxes live, the more succeesful would hie 
efforts be in securing the beet returns and in 
producing skins of the finest quality. But this 
)s by no means essential or even desirable, for 
if the enclosures be too larm and afford too great 
a variety of conditions, the foxes will remain 
wild and unmanageable. If, however, the at- 
tempt be made to propa^te foxes in too limited 
quarters or too near civilization, the animals 
will become restless or suspiciouiL 
and consequently will not breed 
wrfL The best conditions, there- 
fore, are neither exactly artificial 
nor yet too natural. For their 
successful management, foxes re- 
quire but little room, and thrive 
in enclosures not more than 40 ft. 
square. Half an acre will accom- 
modate six pairs of foxes, a num- 
ber which will be quite sufficient 
for any beginner to handle. In 
the selection of a site, much will 
depend on local circumstances, 
but efforts sliould be made where 
possible to include a few trees 
and small shrul>s, and to choose 
a location where tlie soil is sandy 
in character. The general plan of 
a fox farm is indicated in the 
accompanying diagram. The fox- 
ruus themselves, wliich are usually 
square in outline, are made of 
wire netting tightly stretched be- 
tween upright woc^en standards. 

The mesn of the netting should not 
be greater than about 2 in., and 
the fence should be about 10 ft. 
high and sunk into the ground 2 
ft, while the top 2 ft of the fence 
should be bent inwards at right 
angles and supported W crossbars 
from the opngnt standards. This 
is to prevent the animals from 
dimbiiig out The sunken part may be turned 
in about 1 ft, and fiat stones should be laid 
alonff the inner edge of the enclosure to prevent 
the foxes* escape by digging. Inside this outer 
court are the inner endosures, which are small, 
and only designed for single animals or pairs of 
animala One or more of these enclosures, how- 
ever, are larger, and serve to accommodate a 
number of animals at one time. Each oompart- 
nient is provided with doors so that the aomials 
may be readily transferred from the one to the 
etl^. The siae of these compartiDenU is at 
leMt 30 ft sqnars, but the lai^r runs usnally 
wi ea ra re 76 ft by 40 ft The smaller compart- 
meats dioold be anmnged in two rows,’ with a 
pamageway 6 ft wide between. Sadi oompart- 
MBt dmtud contain a small boose or shelter 
box, mnoh after the sMe of a dog kennel, and 
abosit the same size. No nestu^ materials need 
be jKwvidfod in tbeee boxee. 
ixMMt — WHd foxes live on a vwy varied diet. 


whidi indodes mice, rabbits, birds, inseeta and, 
in certain seasons, berries and fmita Meat, 
therefore, should not form their sole diet if tim 
best results are to be obtained A mixed ratkm, 
which includes, besides meat, bread, milk, table 
scraps, and manufactured dog biscuits, is ninst 
suitable. The foxes should never be ovtriM, ss 
when fat and sluggish they do not breed well. 
A healthy wild fox generally weighs from fi to 
8 lb., so that animals over 10 lb. are too fkt A 
regular daily ration is preferable to irregular 
feeing, not only because it produces a better 
animal and a better coat, but because it estab- 
lishes a more intimate ration between keeper 


and fox. The best results have been obtained 
from a daily ration of I lb. of meat and a hano* 
ful of table scraps. Oocssionally a raw bone, 
or such titbits ss wild mammals, rabbits, and 
mice, should be given in addition. 

Brezdivg.— Foxes breed only once in a year, 
the rutting season friliim about the months <»f 
February and March, 'ftie period of gestation 
is fifty-one days, so that the young are bom in 
April or May. The litter vanes from two to 
emht, the average for adult animals being five. 
Buile and frinale should be kept separate except 
during the mating season. Hiey should be 
pairea about December or January, and sepa* 
rated about March or April The young foxes 
are small and weakly at fi^ but th^ grow 
rapidly, and when about six weeks they are 
able to come out and take a little milk or an 
oocssioua] bit of solid food. The greatest cm 
should be exercised daring this sea s on , and die- 
turbauce of all kind should be avcidad. Ka 
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Foxglove — Foxhound 


ttrangerfl should be permitted to approach the 
enclosures, as the foxes are naturally very sus- 
picious, and betray the greatest anxiety for the 
safety of their young dunng this period. They 
have been known to searcn all round the en- 
closures for a suitable place in which to hide the 
offspring, with the result that in many cases the 
young have been so badly mauled and harried 
that they liave died fi*om the effects. Tliey 
should be regulai'ly visited by an attendant, 
who should ok) his utmost to gain their confi- 
dence. 

Caubks or Failure.— The principal causes of 
failure in the past appear to have been due to 
the lack of close personal attention, to overfeed- 
ing, and to the want of seclusion and quiet. 

The expense of fox raising is comparatively 
small, and after building the enclosures and 
securing the stock the running 
expenses are slight. The skin of 
every Hilver tox raised has a 
market value of over wliile 
pure-black skins often fetch from 
to X’fiOO each. Live animals 
in good condition and suitable for 
breeding stock often bring twice 
the maihct value of their cured 
skins. (Jood live Hilver Foxes can 
seldom be obtained for less than 
^£125 iier iwiir. iJesides the Hilver 
Fox tuo illue F(»x of Alaska has 
been experimented on by some 
fox fariiKU's, but so far no results 
of any imj^rtanco have Isjen ob- 
tained. llie common Red Fox of 
America has also l>een cultivated 
with much success, but the skins 
are of less value as they are eom- 
paratively common. [u. ii. l.] 

Foxi^lov#, or Purplm Fox- 
0lOVS {IHgitalia pwyurea\ is a 
typical representative of the nat. ord. Scrophii- 
lariaoeee. The plant is a poisonous downy 
biennial herl>, found wild on diy soils, by 
roadsides, and in open woods, but not in culti- 
vated fields, and apparently never on liine- 
stones. In the first year of gniwth the plant 
is constructed of a tapixiot bearing a r<»sette of 
stalked ground leaves surrounding a centiul bud. 
Each leaf of the rosette is alniut 6 in. long, with 
a puckei’ed surface and niund marginal teeth. 
During the second year of gi*owth the central 
bud expands and becomes a simple cylindrical 
stem about 4 ft. long, bearing leaves now only 
3 or 4 in. long and without footstalks. Early in 
summer the terminal part of this stem bears the 
stalked flowei's all hanging to one side, and now 
Foxglove is very conspicuous, si ne'e each flower 
has a purple bell-sha^d corolla 1^ in. long and 
about { in. broad. Ultimately fertilization oc- 
curs, the corolla falls off, and the fruit begins to 
form. When ripe, the fruit is composed of a two- 
ohambered seedoase containing many minute 
seeds, which are shaken out when the aeedcase 
opens for that purpose. A poisonous alkaloid 
culed digitalin is diffused throughout the whole 
plant, but the leaves are alone used for making 
the medicinal tinctures and infusions, which pos- 
sess very valuable properties. [a. n. x^a.] 


Foxhoufficf.— The existence of upwards of 
one hundred and seventy packs of foxhoim^ 
in England alone, which with those hunted in 
Scotland and Ireland brings the total up to over 
two hundred, affords a very practical illustration 
of the popularity of this canine family. From 
time almost immemorial the inhabitants of these 
islands have been devoted to the pleasures of the 
chase, which in the remoter periods of our his- 
tory was a far more serious pui-suit than it is at 
present, inasmuch as a successful hunting expe- 
dition resulted in the replenisliing of an often 
very empty larder, whereas nowadays tl»e main 
object in view is in the nmority of instances the 
discomfiture of the fox. There can, however, 1 e 
no sort of doubt that the modern Foxhound is 
a descendant of the ti usted hounds which were 
associated with our ancestors in the chase, and 



his descent from the old Southern Hound, a slow- 
hunting animal, but one possessed of marvel- 
lously acute scenting powers, admits of no denial. 
It is equally certain, however, that the modern 
Foxhound is a vast improvement upon the latter, 
so fill, at all events, as the m^uii'ements of the 
age ai'e considered; and proliably there is no 
vaiiety of the canine family in existence whose 
development has lieen a greater source of care 
and anxiety to its breeders, or upon which more 
money has been spent. 

Tlie result lias iieen the appearance of a race 
of foxhounds the like of which has never been 
seen in any part of the world, and the existence 
of which supplies an eloquent tribute to the 
science and ^rsevei-ance of those who have de- 
voted years of anxious thought to its production. 
There, however, remains tSe indisputable fact 
that a stamp of hound which may be pre-emi- 
nently suited for one hunting country will be 
absolutely unadapted to another, and hence the 
difficulty that be^ts the writer whose obj^ it 
is to describe the points of the breed. Fortu- 
nately, however, there are certain characteristics 
which are common to all hounds, and conspicu- 
ous amongst these is the maiwellous faulty of 
scent whi^ they all possess— of course, all bmds 
excepting the Greyhonnd display a *nose’ of 



Foxhound — 

gimter or lets delicacy; but in spite of the high 
merits of the gnn dogs, such as the Pointer or 
the Setter, it may be claimed for the Foxhound 
that in scenting powers he surpasses all 

Another trait of the hound family which all 
share in common is the straight fore leg and 
large round compact foot, as also the upward 
carriage of the stem and the graceful, sloping 
shoulders. These being not merely points which 
are chai'acteristic of every bi'eed of hound, but 
fur the most part indispensable for their use 
for hunting purposes, it will be seen that such 
details of difference as exist between them are 
of minor importance after all, and therefore 
a general description of the Foxhound is not a 
matter of impo^ibility. It may therefore be 
left to the reader to modify the standard laid 
down so as to meet the requirements of different 
hunting districts, it being obvious to the practi> 
cal man that a pack which has to hunt in a gv&aa 
country should possess a greater amount of speed 
than one whicn does its work in a ci'aiuped 
country, where obstacles are many, and a long 
gallop over grass is practically unknown. 

Taking the different points in order, it may 
be pointed out that the head of a Foxhound 
should be large and imposing-looking, but this 
does not by any means imply that it ought to be 
coarse. Quite the reverse, for massiveness is n(>t 
to be confounded with coarseness, the Foxhound 
l>eing a most aiistocratic member of the canine 
i*ace. The muzzle is both long and broad, the 
nose being large and the nostrils open and well 
defined, as in the case of all animals whose r^u- 
tation depends upon their powei's of scent. The 
eyes should not be light in colour, are remark- 
able for the keen, intelligent expression they 
display, the forehead above them being more 
developed than in the case of most breeda The 
ears, which are set on low, should be canied 
close to the cheeks and are naturally rather long, 
but owing to the fact that it is the unvarying 
practice to reduce their dimensions by rounding 
off the tips they are, comparatively spc^aking, 
small. A long, graceful neck, absolutely free 
frr>m any suggestion of dewlap or throatiness, 
is a great feature of the Foimound, and this 
should be placed on long, sloping shoulders laid 
well back so as to ensure the possession of plenty 
of speed. The shoulders should be well clothed 
with muscle, but this ought not to be associated 
with coarseness, some foxhounds being inclined 
to this fault about the points of the shoulder, 
and if so they are not the thing at all. 

The chest is of fair width, not too broad in 
the case of hounds which are required to travel 
fast, but it should be very deep, and the ribs 
must be well sprung, the body being very power- 
fully built, particmarly about the loins, whilst 
the back is level and snort. As observed above, 
the fora legs must be dead straight and very 
heavy in bone, whilst the feet should be round 
and compact, with thick soles and well-developed 
knuckles. The hind quarters are powerful, the 
stifles being well bent and the hocks near to the 
gnmnc^ whilst the stem, which is rather coarse, 
IS carried gaily. The texture of the coat ought 
to be hanm, and it should also be dense and 
shorty whilst the prevailing oolours are blad^ 
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white and tan, black and white, and hare or 
badger pied. [v. a.] 

FoxhunMiigpi — Although foxhunting and 
the art of riding across a fenced country to 
bounds must be reckoned the most charmctefisti- 
cally British of all field sports, it was not until 
far on in the 18th century that it atuined esteem 
as ‘ the Noble Science* jjor earceUenee^ nor was it 
brought to its present perfection, thraugh care- 
ful breeding of bounds and better understand- 
ing of the condition of hunters, before the first 
quarter of the 19th century. Not until tlie 
nobler beasts of the chase— the red stag, tlie 
wolf, and the boar— had ceased to exist in tlie 
plains was the fox ragarded as mot'e than mis- 
chievous vermin, for the extermination whereof 
hill farmera used to keep a few couple of * tender- 
nosed* hounds, which they brought together fora 
‘tod hunt* after the manner descril)e3 in Scott’s 
Guy Mannering, chap. xxv. It is l>elievtHl that 
the first regular pack of foxhounds was formed 
by George Villiers, second Duke of Buckingham 
(uied 1688), and kept by him at Helmsley in 
Yorkshire. The sport has continued to grow in 
favour ever since; and although its votanes have 
discerned successively in railways, wire fences, 
and agricultural depression the inevitable cause 
of its decline, it never was carried on with 
greater energy than at the present time. There 
are upwards of 200 regular packs of foxhounds 
in the United Kingdom, tne maintenance of 
I which cannot cost less than i)(R)0,000 a year, a 
trifling figure compared to the outlay incun^ 
by the vast numbers of those who hunt with 
the different packs. These are more numerous 
than ever; for although landownera and fanners, 
formerly the chief supporters of provincial f>acks, 
have iHjen too hardly nit by the fall in agricul- 
tural values to follow tlie cliase so generally as of 
yore, their place in the field has been taken by 
men of means whom increased locomotive facili- 
ties enable Uf hunt from London and other great 
towns. Still, there is no kind of Hp<>rt which 
depends so entirely as foxhunting upon the good- 
will of ownera ana occupiers of lanu; for without 
the co-oj)eratioii of owners, foxes could not lie 
preserved, and farmers, were they ill diM]>ofied 
towards the sport, could take effective measures 
to prevent their fields being ridden over. It is 
only by mutual forliearance and consideration 
tliat this national pastime can be main tamed 
— a point which should never be forgotten by 
townspeople who hunt and who perhaps have 
not been trained to distinguish the difference 
between seeds and stubble, 'fhe landowner 
who cannot afford to hunt will reflect on the 
pleasant social stir brought into any neigh- 
I TOurhood by a pack of hounds, and on the stmi- 
ulus to local trade by the large expenditura in- 
volveil The farmer may find some indemnity 
for broken fences, trampled grass, and hustled 
stock in the rasdier isle on the spot of farm 
produce; and both squire and tenant, if tbev 
are veri^ in the history of the^ country, will 
ramember that the greatest British genenu, the 
Duke of Wellington, attached so much value to 
the hunting field se a training ground for his 
officers that he maintained a pack of f oaho n ad e 
, in the Peninsula thiou j^iout nit sia years* oun* 
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Againit armies vastly superior m number 
own. It is true that the British cavalry 
in that war were admittedly inferior in quality 
to the French, but we have the testimony of the 
fVenoh General Marbot to the excellent scout 
tng bv British officers individually. * In vain*, 
says be, *we sent our bestmounted horsemen 
after them. When a British officer saw them 
approaching, he would set his excellent charger 
at a Mllopf easily leaping banks, hedges, and 
even orooks, and making off no swiftly that our 
men, unable to follow him, lost sight of him, till 
presently he would reanpear, a ^gue further, 
on the top of some hillock, where, sp^lass in 
hand, he resumed his observations.’ Training 
for such work as this could only be had in the 
hunting field, where alone proficiency in cross- 
country riding can be attained. 

The regular season for foxhunting opens on 
1st November, though cubhunting, at which 
younff hounds are entered, is begun a couple of 
montns earlier, or at the close of harvest. Of 
old it was the custom to prolong the season till 
a May fox had been killed, but modern con- 
ditions of agriculture, early lambing, &c., now 
make that impossible, except in places like the 
New Forest or on northern uplands. 

Owing to their extensive pastures and the pre- 
dominance of open country over woodland, the 
counties of Leicester, Northampton, and Rut- 
land have long been esteemed above all others 
bv foxhunters, and ai'e distinguished as Hho 
8hires\ other hunting countries l>eing termed 
provincial*. But the counties of Warwick, 
Derby, Cambridge, and Oxford are little, if at 
*11. inferior in the quality of ‘going’; while 
those who have hunted in the Irish counties of 
Meath, Kildai'e, and Kilkenny generally give 
them the palm over all others in the United 
Kingdom. In Scotland most of the land suit- 
able for the chase has been intersected with mil- 
roads and honeycombed with mines ; but sport 
of high quality is still to be had in the counties 
of Ayr, Roxburgh, and Berwick. 

The establishment of a pack depends for its 
scale, of course, on the number of hunting days 
in tlie week. To hunt four days a week will 
require not less than fifty couple of hounds in 
kennel. The master, if he carries the horn him- 
self, must have at least ten horses in condition; 
if he has a huntsman, six or eight may serve 
himself, but the huntsman must have ten. Hie 
two whips require not less than a dozen horses 
between them, even in a light country; where 
fences are big and the work sevei’e, the hunt 
servants cannot well do with less tlian thirty 
horses among them for tour days a week. 

When the master hunts the pack himself he 
deputes part of his duty to a field-master, whose 
part it is to keep those joining in the sport from 
marring it altogether, as they must inevitably 
do if Iwt to their own devices. The first object 
to be attained is finding a fox; the secona to 
force him into the open in ox'der to give * a run*. 

II the followers of the chase spread themselves 
at will round the cover which hounds are draw- 
ing, the fox, in attempting to break, is sure to 
be headed back at the risk of being ignobly 
killed in cover. The field -master, th^^ore, 


must be gifted with tact and persuasion, as 
as authority, restraining eager and impetuous 
sportsmen and guiding ignorant ones. 

Earthstopping is a humble but necessary func- 
tion, which us^ to be discharged by a recog- 
nized official of the hunt, but is now usually 
undertaken by gamekeepers on their respective 
beats. The object of earthstopping is twofold: 
I first, to prevent the fox lying unemrground on 
I the hunting day and so compel him to lodge 
I above-ground, where he may be found and pur- 
I sued ; and second, to prevent him getting to 
ground when found and pursued. As the fox 
18 a nocturnal hunter, it follows that, if he is to 
be stcjpjied out, the earth must be closed with 
a bundle of faggots before he returns to it. If 
this is delayed till dawn, it is very likely that 
the fox will be stopped in instead of out. 

[h. m.] 

Foxhiintin^ (learal).— It was at one 

time considered that persons entering on the 
land of others for the purpose of following a 
fox with hounds could justify the trespass on 
the ground that the destruction of a noxious 
animal is for the good of the public, and this 
view was supported by the case of Gundry v. 
Feitham, 1780, 1 Term Rep. 334. The motive 
of the modern sport of foxliunting is certainly 
not the destruction and extermination of a 
n(>xiouM animal, and more mcKiern cases have 
laid down that a person is not justified in enter- 
ing the land of another against his will for the 
puriKme of foxhunting. Thus in Paul v. Sum- 
luerhaycH, 187i), 4 Q. B. 1). 48 L. J. :M, C. 33, 

the Hp}>ellantH vere persons engaged in hunt- 
ing with a pack of mxhounds, and sought to 
enter a field, j>art of a farm belonging to the 
respondent’s father. The resjx)ndent warned 
them off, and endeavoured to resist tlieir entry, 
and for the purpose of oveicoining liis resistance 
the appellants committed an assault, for which 
they were convicted. Upon appeal to the Court 
of Queen’s Bench the conviction was affirmed, 
and Lend C\»leridge, C.J., laid down that the 
sport of foxhunting must be carried on in sub- 
ordination to the ordinary rights of property, 
and in the coui'se of his judgment saia: ‘Ques- 
tions such as the pi esent fortunately do not often 
arise, liecause those who pursue the sport of fox- 
hunting do so in a reasonable spirit, and only 
go upon the lands of those whose consent is ex- 
pressly, or may l>e assumed to lie tacitly, given. 
Thei-e is no principle of law tliat justifies ties- 
possing over the lands of oiliera for the purpose 
of foxhunting.’ If a person who keeps hounds 
receive notice not to trespass on the lands of 
another, and after this his hounds go out and 
go upon tiiose lands followed by a number of 
other persons, the owner of the bounds will be 
answerable for all the damage such persons do, 
even ^ough he himself forbears to go on the 
lands in question, unless he has distinctly warned 
them not to go on those lands (Baker v. ^rkelev. 
1827^ 3 Gar. and P. 82). There is no law for- 
bidding a person to kill foxes by traps or guns 
on his own land, though in hunting countnea 
•ttch a deed may be a social offence of the deepest 
dyj [a. j. a] 

rtetell OraMi the popular designatioii d 
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oracumim. 

Wmi TmrHmrrn^Tht popularity of the Fox 
Tterier is astoniahing, eren to those who know 
the variety and appreciate his merits best, for 
no breed, however ^reat its attractions, could 1^ 
expected to maintain a position of pre-eminence 
in the canine world for over a mneration, such 
as the Fox Terrier has suoceedea in accomplish- 
ing. It must be remembered, too, that of late 
vears this wonderful supremacj has been men- 
aced by other varieties which have sprung, if 
not into existence at least into notoriety, long 
since the Fox Terrier first commenced to be t 
pt>puJar dog; but the advance of the newer varie- 
ties onty seems to have added to the popularity 
of the older one. 

The exact origin of the Fox Terrier is difficult 
to trace, for it must be admitted that our ances- 
t<»r8 who kept dogs, good sportsmen though they 
undoubtedly may have bi^n, were a little care- 
less as regards the question of the breeding of 
their terriers, it being more a case with them of 
handsome is as handsome does than one of pedi- 

f ree, so far as such varieties were concerned. 

t is perfectly reasonable to infer, however, as 
Botne writers and other authorities have done, 
that there was a demand a hundred years ago 
or thereabouts for a vermin dog that would not 
merely go to earth readily, but which could be 
depend^ upon to do his work well on land. 
The old English Terrier of the period wa.s doubt- 
less a nondescript sort of animal, which was 
descended from various miscellaneous sources, 
and as a conseauence could not be relied upon to 
breed true, ana therefore it is proliable that tlie 
breeders of the day set themselves to work 
|irr>duce a sujjcrior class of dog. Tlie materials 
at hand were pnilwibly neither iiuinerous nor 
particularly serviceable for the purjKise, and 
pf>8sib)y theref(*re the Terrier of the period was 
crossed with the Beagle or smallest breed of 
honnd in order to combine a propensity for 

B to earth and destroying vermin, with the 
ng spirit. This is at all events the theoiy 
which nnas favour with many of those who have 
thought the matter out and searched the litera- 
ture of the past; and it may be added that some 
of these gentlemen are under the impression that 
Bulldc^ blood was subseauently mtroduced with 
the object of infusing additional courage into the 
new production, lliis, however, would appear 
to be scarcely necessary, as it is morally certain 
that the terriers of those days partook largely 
of the Bulldog element, though in favour of the 
ooTAtention it can be laid down that Bulldog cour- 
age is the chief aouroe of all canine pluck, and 
that very few if any breeds which do not in- 
herit some of the Uood of the national dog, no 
matter how late the cross may be, are conspicu- 
ous for plucL 

No doubt, too, the definition of Fox Terrier 
pivok is one which admits of two interpretations, 
M some people question whether a breed which 
is rscHiirM to enter an earth and then ko either 
bolt his fox or to direct the diggera-out to his 
wheimbouta beneath ground by ntrking, ahould 
^ ao oouragsoua as to attempt to kill hu quarry 
in the earth. On the other Wild, there are quite ; 
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M ^7 admirm of the Pox Terrier who om- 
t^ that the oonr^ of the breed ia aa hM ae 
that of any terrier in existence, which atatment 
IS omn to doubt, especially when oomnuriaona 
are drawn between the variety of their aniMtions 
and the Bull Terrier. It is, moreover, the opinion 
of all the leading Fox Terrier authorities that 
brindled markings should be regarded as a most 
serious fault, the reason for their aversion 
these being that brindle is not a Hound but 
a Bulldog colour, and although they claim the 
possession of Hound blood — presumably through 
the old Beagle— they desire to have no connei*- 
tion with the Bulldog. This involves no refiec- 
tion upon the latter breed, in fact it supplies an 
indirect compliment to the immense courage it 
possesses; but a characteristic of the Bufldog 
attack is not merely that it is for the most part 
silent, but also that as a rule when a dog of this 
breed once gets a hold of his quairy he never 
lets go. Such a form of attack as has been 
poin^ out above would not l)e suitable for 
a Fox Terrier to employ when engaged in sit- 
ing his fox or locating his whereabouts, and 
hence the prejudice that exists against the Bull- 
dog cross amongst Fox Terrier bleeders. 

The fact, however, rernaiim that there an* 
now in existence many hundmls of fox terriers 
which never have been and never are likely to 
be brought face to face with a fox or iMidger, 
and hence the modern meniliers (»f the family may 
l)e broadly divided into two distinct branches, 
namely those which are used for working pur- 
poses, and those which are kept merely as pets. 
Amongst the former aie scores of umloubtedly 
very galn^ U^rriers which are att4ich(*d to the 
many jjacks of foxhounds which are sprc^ over 
every district of the country. Tliose terrieii, 
or at all events the vast majority of them, pos- 
sess no claims whatever to be regarded as show 
dogs, but they in numt <»seH have lieen bred for 
generations with the greatest care from parents 
which have proved tneniselves valuable for the 
work they are kept to fulfil, and these may be 
regarded as the most eligible fox U^rriem of all. 
Many private owners also possess their own 
strains of fox Urriers, whose working proclivi- 
ties have lieen develo|S3d by long years of care- 
ful breeding, and which thei*efore al>ound in 
the possession of the vermin-destroying faculty. 
Such terriers on the face of it are likely to be 
far more congenial and useful companions U> the 
country resident than the offspring of strains 
which have for years been breu solely for their 
show points, and which have never been used 
^r vermin -destroying purposes. It is In^ond 
all doubt the fact that the true working spirit 
in a dog is not merely hereditary, but that it is 
capable of being developed in the case of indi- 
vianal animals, and therefore if a Fox Temer is 
required for work it is necessary that one of a 
ri^t strain should be procured for the piirpc^. 

Tkis expression of opinion casts no reflection 
upon the modem show dog, some of which no 
douH have been entered at vermin, thou^ in 
the case of all of them appearance is the prnnaiy 
consideration. The exhibition Fox Terrier is 
merely what his breeders have made him, and 
although a leaven of the old {duck and working 
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spirit may lurk within him, it must be remem- 
bered that his value centres not in his ability 
as a working terrier, but rather upon his looks. 
Moreover, it is scarcely likely that the owner 
of a terrier which is handsome enough to win 
cups and prizes at a dog show would feel dis- 
posed to risk his animal being cut about by a 
badger or a fox, and thereby having its value 
depreciated, when he can find a more homely- 
lomcing terrier to do the work. 

As regards the exhibition Fox Terrier, it may 
at once be stated that no variety of dog has 
undergone more changes in its appearance than 
he has during the last five-and-twenty or thirty 
years. Occasionally, moreover, these changes 
have been of th^ violent order, the result being 
that some breeders have scarcely been able to 
follow them up as effectually as others. The 


rage for harsh coats has resulted in a necessity 
for the wholesale trimming of coats, the art re- 
quired for this being certainly beyond the capa- 
city of most amateurs to deal with, the result 
being that professional assistance is often re- 
quire to reduce the ultra-luxuriant jackets to 
reasonable dimensiona It has very often hap- 
pened, therefore, that a dog purchased by some 
unsuspecting member of the public at a show 
has developed a totally different coat within a 
few weeks, and therefore Fox Terrier enthusi- 
asts should be careful of whom they buy their 
dogs. Another great change that has taken place 
of comparatively recent years in connection with 
this breed is with reference to the height The 
prevailing fashion is now all in favour of a very 
narrow-chested dog standing on legs of great 
length, but it is extremely doubtful whether the 
innovation is beneficial to the working powers 
of the breed, though his narrow chest enables 
the show Fox Terrier to enter drains which 
would be inaooeasible to him because of his 
height if he were wider in the chest than he ia 
'flie head of the Fox Terrier is rather narrow, 
flat on the top and tapering towards the uoee. 
A dip appears between the eyes when the dog 


is viewed in profile, but if he is looked at from 
the front this does not show. The muzzle should 
be powerful, but there is a perceptible tendency 
towards weakness in the case of many show dogs, 
and the teeth should be strong and perfe^y 
level, an overhung or underhung mouth being 
a very bad fault The eyes are rather on the 
small side, just a trifie sunken and dark in colour, 
and the ears V-shaped, small, and carried close 
to the head with the tips rather forward; whilst 
the cheeks should be smooth, any protul^rances 
at the base of the jaw being strongly suggestive 
of a Bulldog class. The neck ought to w clean- 
cut and of mir length, the shoulders sloping, the 
chest deep and narrow, and the back level and 
short, the body being compact and well ribbed 
up. The front legs must oe perfectlv straight, 
set on under the dog with no approach to be out 
at the elbow, ana they should also 
be heavy in bone, the feet being 
round, with the toes close together 
and the knuckles well devdoped. 
The tail is usually docked, ought 
to be carried gaily, and the muscle 
on the thighs should be well de- 
fined. Colours vary considerably, 
black white and tan, black and 
white, and hound tan and white 
being the most common and the 
most appreciated, but all - white 
specimens of the breed, and also 
tan and white and black and white 
ones, often appear. The brindle 
coloui’, however little there may 
be of it, is regarded with very 
great disfavour, and a lieavily- 
marked dog is not liked, as white 
shows up 80 much better under- 
ground. The weights of fox ter- 
riers are from about 16 J lb. to 
18 lb. in dogs, and from 15 lb. to 
17 Ib. in bitches. 

The question of coat is one that 
is accepted as being amongst the most impor- 
tant in connection with this breed — for there 
are two varieties of Fox Terrier, namely the 
smooth -coated and the wire-haired; of late 
yeai's there has been a craze for pr^ucing a 
pin- wire texture of jacket amongst the smoouis, 
and the results of the breeders in this direction 
have been undoubtedly successful For all prac- 
tical purposes, however, it will amply sufiTce if 
the coats of the smooth-coated are sufficiently 
harsh and close to resist the weather, as 
nothing can be worse than a soft, silky jacket, 
which not only fails to throw oflT the wet, but 
actually abBoA>B the moisture. These coats 
offer no protection to the dogs, who become 
perished by cold and wet, and therefore useless 
tor working purposes on a bad day, and hence 
the importance of a sound, hai^ weather-resist- 
ing jacket. The coat of the wire-haired variety 
should be as harsh and bard as it is possible 
to conceive it to be made ; it ^ould be {Nxifuse, 
and considerably longer than that of the smooth, 
whilst of course it is oa|mble of keeping the dog 
warm and comfortable in every sort of weather. 

So far as their structural developments are oon- 
oemed there is no difierence between the smooth- 
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coated and the wire-haired breedi, in tect they 
are very frequently bred together with the ob- 
ject of improving the jackete of each. Ibis is 
because the smooth coat is apt to become soft 
and silky unless there is an occasional infusion 
of the wire-hair blood, whilst the latter is dis- 
posed to grow too long and straggly if it re- 
ceives no assistance from the smootha As a 
consequence, many a good terrier exists which 
owns a smooth-coated parent on one side and a 
wire-haired on the other; but the two varieties 
being practically identical, the purity of their 
ofispring’s pedigree cannot be impugned. 

[v. B.] 

Frmetu rws. — Broken bones do not neces- 
sitate the destruction of every animal, and it is 
important to contradict this popular lielief, l)e- 
cause many have been unnecessarily sacrificed 
to it In the case of adult horses it is often 
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1, Simple. 2, Comminuted. 

necesatry to slaughter on account of the ex- 
pense attendant on treatment and maintenance, 
and the probabili^ of some defect remaining 
after union of the nacture. It may be, too, that 
a fat beast will be more economically dis}X)eed 
of by the butcher than maintained during the 
long period neoessary for repair, but in the case 
of young colts, calves, sheep, dojn, and in some 
instenoes pigs, treatment may m undertaken 
with fair prcnnpects of success in certain kinds 
of fracturea. Ibeee are generally divided into < 


partial or eoo^slttt, timpU or oompomitd, «eai- 
minutM or impactmL 

A simple fracture is one without any external 
wound or breach in the integument communi- 
cating with it It may be transverse or longi- 
tudinal, involving a long or abort bone, or only 
a portion or tuberosity. A fnw'ture with wound 
is known as a compound one. If a bone is 
broken into more than two portions it is called 
comminuted. If the broken end of a bone is 
driven into the other, it is said to be impacted. 
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1, Trsnsreno 2, Oblique LoiiKttudiiial. 

Simple fractures, in the senw* of lK?ing clean 
breaks across tlie shaft of a leg hone, will be 
converte<l into compound if one of tlie broken 
ends pierces througn the skin, hut may l)e worth 
treatment, where a crushed hone in innurneiiihle 
pieces and having such a wound would Iw re- 
garded as hopelesa Besides these, 11101*0 is the 
green-stick fracture, which is best descrilied by 
the name, and not infrequently occ'urs in the 
very young; rarely in the old, whc»se Ismes con- 
tain more mineral matter and less gelatinous 
than those of the irnmatui'e. 

Treatment. — Where there is no wound, the 
chief concern is to liririg the broken ends of the 
bone into apposition and there retain them, 
preventing the patient from undoing the ap- 
pliances by the various methods of restraint re- 
ferred to under the heading Methods or Oiv- 
TROL. Except in the case of so-called split pas- 
terns there will generally l>e displacement, and 
in the larger animals it mav be neoessary to 
employ chmroform to relax the muscles before 
we can apply a splint These are made of all 
sorts of materials, most of which are to hand in 
the farmhouse or homestead. The skin should 
be protected from galling by a bandage, upon 
which the chosen splint should be applied. 
Wood, leather, sheet tin, glue, starch banclages, 
tarred cord, brown paper— -all of these have 
been applied sucoessfuliy in such different ani- 
mals M horses, cattle, sheep, pi^ dogi^ and 
swine; shepherds paHieularly distinguishing 
themselves hy setting broken legs with no more 
materials than rug oM string, sad s dressing of 
tar covered hy wool while warm. Wounde oom- 
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j iiln ii lSt tiii Stw t, irf Wiijb» fcil farigrtitf 
uritb adnIaotoBti. If ini teri of rmov^ ^ 
ff{^«t* pramifttraty, a jportion of ^ aolfe mad- 
tHf aan be out out, ii becomes possible to treat 
tlie wornid antisepticallj without removing the 
support required hy the bone. The clot formed 
hy ^e bloM soon undergoes changes, gradually 
hardening until enough and more than enough 
bonv material is formed to firmly unite the 
broKsn enda It is the superfluous material, or 
callus, which gives rise to trouble when inter- 
fering with the passage of teudona [h. l.] 
Frama.— A garden frame is a smtul port- 
able greenhouse with a span or lean-to roof 
formed of sashes which are either fixed or re- 
movable. It is a most useful garden appliance, 
as it enables the cultivator to provide protection 
and trap aunhe&t for plants that require them; 
it also affords the most suitable conditions for 
plants that need nursing, and is useful for pro- 
pagating purposes. The essentials in a good 
garden frame are lightness, good clear ^ass, 
and the ri^bt incline to prevent drip and to 
admit the direct rays of sunshine when required 
by the plants inside. The resourceful gardener 
can make his own frame by building a kind of 
shallow box without a bottom, and using a 
movable light for a lid. Frames are largely 
employed by market gardeners for the produc- 
tion of early crops of lettuce, radish, violets, &c. 

[w. w.] 

France, Ag;rlculture of. See Euro- 

TEAN Agriculture. 

Freehold. See Land Tenure. 
Freemartln, the name given to a heifer 
bom os a twin of a bull, and having the gene- 
lative organs imperfectly formed, and often 
more or less hermaphrodite in character. The 
freemartin is essentially barren, and the ex- 
ternal characteristics and fattening capabilities 
resemble those of the ox. Such female twins as 
have the female genital organs perfect, iiatu- 
iwlly result in productive cows (see Hermaphro- 
ditism IN Animals). Freemartins aie of rare oc- 
currence among horses, but it has nut been ob- 
served whether they are habitually barren. Tlie 
female twin of a ram lamb is fertile. [j. n.] < 

Freestone, a common term for sandstones 1 
that are easily dressed for building purposes, or 
even for sandstone generally. 801110 limestones 
have similarly l>een called rreestunes. The Old 
lied Sandstone of Fifeshii'e yields good free- 
stone. Another example is the tine - grained 
Oarboniferous sandstone of Mount Charles in 
C(». Donegal. [g. a. j. c.] 

FrsMlng^. See Refiuoeration. 

French BsAn, commonly called the Hari- 
cot or Kidney Bean. Its botanical designation 
is Pha9€olus vulgar it. See BxANa 
French Chirdcnlnff.— An elaborate sys- 
tem of forcing plants ana flowers under frames 
and on hotbe£ composed mainly of horse manure. 
By this system, lettuces, radishes, strawberries 
are rapidly brought to maturity, while many 
vegetables and flowers in season and out of 
season can be produced fresh and sweet See 
Iktbnsivx Gardbniko. 

French Rye Qracc. See Arrhxna- 

TBBRUM. 




a eerliin mistoace to tlie 
which b termed frioUon, Tide ret» 

tance ie doe to the rooghMB of the eariMeael 
contact and is always opposed to tibo modoc* 
Suppose a body of weight w resting upon a beri* 
zonM plane to be acted upon by a horusontal 
force F (fiff. IX which is gradually incr ea s ed 
until it ^*ust keep the b^y moving over the 
plane after it has once started; the fricticmal 
resistance will then be equal and opposite to f, 



and the ratio of f to w is called the coefficient oj 
friction between the body and the plane. Again, 
suppose the body placed upon an inclined plane, 
A B (fig. 2), and the plane gradually tilted until, 
after being started, the body will just continue 
to slide down the plane. If % be then the in- 
clination of the plane to the horizontal, 6 or the 
angle bag is called the angle of friction, and 
the tangent of this angle, or Bc n- Ac = arf -r- ac 
= friction (f) — normal pressure (r) between the 
body and the plane, is tne coefficient of friction. 

Laws of Friction.-— It has been found by 
experiment that the friction between two solicl 
I bodies when the surfaces of contact are dry, or 



only very slightly lubricated, obey the following 
laws: ( 1 ) It is proportional to the normal pres- 
sure between tne bodies ; ( 2 ) it is independent 
of the area of the surfaces in contact, and (3) it 
is independent of the velocity of relative motion 
between the bodiea Rolling friction, or the 
I'esistance offered to the rolling of one body over 
another, practically obey the same law's, but is 
very much less than sliding friction. Conse- 
quently, advantage is frequently taken of this in 
practice by using ball or roller bearings instead 
of the ordinary journal bearing. Fluid friction, 
or the resistance offered to the flow of fluids 
over the surface of a solid, is due to the vis- 
cosity of the fluid and obeys the following laws: 
( 1 ) It is proportional to the area of the wetted 
surface; ( 2 ) it is proportional, usually, to the 
square of the velocity with which the fluid 
moves over the surface of the solid; ( 3 ) it is 
independent of the pressure between the fluid 
and the solid, and (4) it is proportional to the 
density of the fluid. 

Friction is of great utility in some rinrw, while 







ly jwmim Bf Iwito nA wiHiqhiy windteif mghwi 
BM ttioior valiidM miia iMl m e^oilraMiy and 
wmm meM wikiw, snoh m mSk mod mnm% 
wo«M Im tttltiB la mofifc cmm, koirmr, tli# 
IHotioft betwmi tbe moving pojrts of mraiaw 
nmfly meaiio a lorn of tmm nooonipomed by 
wmt and tear, and it Is in omr to redaoe these 
as innch as possible that lubricsnts and other 
deviM are used by the mechanic. [h. ^ 
FHaaian Omtftl#>->The Friesian, or Ilol- 
stein- Friesian cattle as they are wrondy named 
in America, or Dutch as they are freouentty 
designated in Britain, are a well-estaDlishea 
brsM, and according to Hengeveld have a his- 
tory dating back well over iiOOO years. They 
are descended directly fruni the cattle owned 
by the Friesians and Batavians, who occupied 
tlie regions north of the great rivers Vahal and 
Kliine, some 100 to 300 years ac. The original 
Fnesians occupied a far greater territory than 
what is now known as the province of Fries- 
land, and it extended well into tlie pitisent 
north-west part of Germany. This may ex- 
plain why tiiei'e is some resemblance between 
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hsbt aaimala His hard, as a mis, is not vary 
nnmarous; ha aaldom kaapa more than thiHy 
cows, together v'ith a snudl number of calvas, 
ahaap, and pigs, and he is therelors in a position 
to know exactly all the good and bad qualities 
of 0 vary single animal. 

The IViesian black-and-white milch cattle are 
not confined to the province of Friesland only, 
but are also found in all other provinces of the 
Ketheriands. More particularly in the pit>- 
vinces of North Holland and South Hollanct an 
excellent type of the Friesian breed is raised. 

As, however, the Friesian Herd Book does not 
extend its field of working outside the province 
of Friesland, all cattle raised in other parts of 
the kingdom are registered by the Netlierland 
Oittie Herd Book (Nraerlandsch Hundvee 8tam- 
boek). This herd book has, since its reorganiza- 
tion in 1907, adopted the name ‘ Hlu4'k-and-White 
Holland Breed and registers under this name 


the Friesian and Holstein cattle, and as they 
were exjxirted to a great extent from German 
ports this may explain why the name * Hol- 
stein ’ cattle ia so extensively known in America, 
and why the name ‘ Holstein- Friesian ' is ay>- 
plied to the herd b<xjk which in the TJnit^ 
states contains the reeprds of the Friesian breed. 

'fhe province of Friesland, where the Friesian 
cattle are bred, is situated in the north-western 
part of the Netherlands, and the most im|K»r- 
tant parts of this province with regard to cattle 
breeairig form the rather wide seaboard in the 
noi*th and west, and also the low moorlands 
which are found in the middle and near its 
southern fi'ontiei-s. 

The clay soils for the greater part, and the 
whole of the lower mooiTands, consist of per- 
manent pastures The damp, mild climate is 
most favoumble for a country where pastures 
CKX’upy such a prominent position. 

The rainfall vai ies between 24 and 32 in., and 
the average is very near the higher figure. Tlie 
lowest temperature is reached in January, and 
although some very cold days are experienced, 
the average temperature for this month is only 
35° F. 

The farms in Friesland are, as a rule, not over 
100 ac. in extent, and the farmhouses are mostly 
built with the living-rooms, cowhouse, and hay 
barn all under one roof. 

Usually the cattle are turned out in the first 
da 3 rs of May, but if there is a shortage of hay 
the young cattle may be turned out to the pas- 
tures somewhat earlier. According to the con- 
dition of the season, th^ are brought back to 
Hie byres towards the end of October or the 
beginning of November, and during the inter- 
vening period the cattle are dependent for their 
feed on the pastures, as no other food is pven. 

It is therefore evi^nt that Hie metnods in 
use in this branch of tiimnng are very simple, ; 
and as the land does not require much atten- I 
tion Hia farmer has plenty of tiros to look after j 


all black-and-white cattle answering the mfuire- 
nients fixt^l foi the pul's bleed. Although seve- 
ral authorities prefer the real name ‘F'rit»sian 
Holland after a long disi’ussion it. was decided 
by the majority to leave the word ‘Friesian' out. 

Owing to the influence of the variety in the 
soil, and the ditt’erent objects of breeding in 
several mits of the country, different ty|H*s of 
the blai'K-and-whi.^ rattle can Ik* distingniHhefl , 
but all lK*long to the original Fi iesian br»»<*d, iind 
may Ik* indicattKi, in diHtinrti(»n fnmi the cattle 
in ‘Fast Friesland ’ ((h*i many), with the general 
name ‘Dutch Friesian' or ‘Holland Friesian*. 
The obje(*t of the Netheiland (’attle Herd Book 
IS not only to promote the breeding of the pure- 
bred black-ana- white Friesian- HoflaiHl cattle in 
all other prcjvinces of the Nethei lands but Fries- 
land, but also U) keep sejiarate heitl IsKiks for 
the two other distinct breeds in the Nether- 
lands, vix.: (1) the Brown -and -White Maas- 
Ityn-Yssel breed, and (2) the Bliwk-Whitehead 
Groningen breed. 

The Friesian cattle belong to the large group 
of lowland races, and have a doiiiiriuting black- 
and-white coloui. There are some herds in exis- 
tence which are distinguished by being white 
and light-brown, but most breenJers endeavour 
to breed only the black-and-white. 

According to the soil on which the cattle are 
raised, the Friesian cows are classified as J^rge, 
Middle-sized, and Small varieties. The first are 
found on the heavy clay soils, the M iddle-sized are 
partial to the lower moorlands and U> those dis- 
tricts where agricultural land is dominating, and 
the Small variety are found on the sandy soils. 

To judk^ by their homs, the Friesian cows as 
well as the other Dutch breeds may be ranked 
among the Shorthorns. The boms advance hori- 
zontaBy and are bent to the front slightly 
downwards. It is this drooping and at the 
Hune time advancing direction of very short 
homs that are regarded as characteristic of good 
milking cowa 
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Friesian Cattle 


The Friesian cattle are developed hy selection 
in the direction of milk production, but as that 
feature shows great vanation it does not pre- 
clude the disposition to fattening. It depends 
to a great extent upon the manner in which the 
cattle are bred and reared. 

Tlie Friesland breeder considers a cow with 
the following external characteristics typical of 
the breed: — 

A soft skin, as soft as that of a mole ; large 
eyes; a black head with (small) white spot (star) 
on the forehead; the crown not too wide; horns 
fine, and bent to the front, with a small space 
between the points ; nostrils wide and open ; 
tlie neck rather thin than fleshy, widening itself 
with a graceful bend down to the chest. The 
chest must be well developed, so that the dis- 
tance between tlie front legs is at least 8 in. 
The ridge of the back should form a straight 
line from the shoulder to the tail. 

The fairly broad withers and the shoulders 
should merge with great smoothness into each 
other. The ribs should be long and smoothly 
bent; the loins Join horizontally with the hind 
quarters; the flanks should not be large, and 
should be fairly closed. Seen from Tiehind, 
strong, square hind quarters are shown, sugges- 
tive of the basis of a quadrangular pyramid, the 
apex of which is situated near the chest. The 
tliighs are fleshy, and run in a stmight line 
towards the Achillea tetuio. The heels, like the 
shanks, are slightly bent, strong, and elastic. 

The udder, whicli is extremely well developed, 
is joined with a smooth bend to the l)elly; the 
teats are well developed, but iiot too long. The 
milk vein, strongly swollen and very winding, 
runs well forward along the belly. 

The hair marks should be as follows: A 
white, heart-shaped spot on tlie black forehead, 
black patches mingling with the white over the 
body, the division between the two 001001*8 being 
very sharply defined, there being no ground 
colour. liie hair of the legs should be white, 
and the tail should be long. 

All these Qualities combined in one animal 
make the ideal Friesian cow. The weight of the 
calf when born is about 90 lb., and the follow- 


Relative width of chest when depth of chest 
is taken at 100 is 60*9 per cent. 

Relative width of pelvis when width of hips 
is taken at 100 is 91 *1 per cent 

The milk yield of the Friesian cow is some- 
times very remarkable. In the best herds the 
average yield is, as a rule, well over 800 gal. per 
annum, when all cows together with those which 
have calved for the first time are included. On 
the good soils, however, where plenty of good 
grass is available, no herds are found where the 
average milk yield per cow and per annum goes 
below 650 gal. Older cows give as muen as 
1300 gal., and occasionally yields of 2150 gal 
are officially recorded. 

At international shows the Fi-iesian cow always 
comes out first for milk and butter production, 
as, for example, at Chicago in 1883, at Amster- 
dam in 1884, and at St. Louis in 1^4. At the 
latter show a Dutch cow gave 330*26 lb. of 
' butter in 120 days. 

! It is a common practice to mention as a draw- 
J back of the Friesian cow tliat the milk is poor 
in quality. This is certainly not correct with 
regard to the present generation, for although 
there was some justification for this opinion 
I some years ago there is none now, as, owing to 
I the work of the control associations, a great 
improvement has taken place. Most of the 
creameries also pay for the milk according to 
the amount of fat, and this has induced cmiry 
farmers to improve their herd with regard to 
the quality as well as to the quantity of the 
milk. 

The control associations are combinations of 
from ten to twelve farmei's, who appoint a quali- 
fied man to record the milk yield, and the amount 
of fat in the milk of each cow, of all the members 
once every fortnight. He also gives advice as 
to the liest way of feeding. The farmer is there- 
1 fore in a position to know exactly what return 
each individual cow is giving him, and by sell- 
ing the liad ones and breeding with the better 
I ones, he can giadually improve the productive 
I power of his herd. 

I Marvellous results have been obtained in this 
way, and sevei-al herds can l)e shown where in 


ing table shows how the increase of weight 
takes place as it increases in age:— > 

Weight of oowf. Weight of belli. 


One year (MK) lb. . .. 7701b. 

Two yean OJH) „ 1430 „ 

Three yeani ... 1320 ,, 1760 ,, 

Four to five years ... 1430 ,, — 


These figures relate tc animals in good breed- 
ing condition, and which are therefore not too 
fat. 

The following are average moasurements of 
a total of 120 cows taken by Q. J. Van den 
Boscli, head inspector of the Hetherland Oattle 
Herd Book, after the Dr. Lydtin system. The 
figures relate to oattle from the clay soila 

Length of trunk, 70 in,; width of chest, 18 in.; 
height of shoulder, 5^ in. ; width of hips, 22i in. ; 
width of pelvis, 20^ in.; height of rump, 54| in.; 
depth of chest, 29 in. ; lengUi of rump, 21^ in. 

Relative depth of chest when height of shoul- 
der is taken at 100 is 63*7 per cent 


some five years the average amount of butter 
fat in the milk has l>een increased by per cent. 
As an instance may be mentioned tne well- 
known herd of Mr. Kuperus at Marssum. Here, 
also, each cow is tested regularly every fortnight, 
and only the best cows are kept for breeding. 
The improvement of the herd went on steadily, 
as may be indicated by the following figures : — 

The aversjp^ amount of fat in the mifV of the 
whole herd for the year 1897 was 3*16 per cent, 
and this increased to 3*28 per cent in 1898, to 
3*39 in 1899, to 3*46 per cent in 1900, to 3*47 per 
cent in 1901, to 3*49 per cent in 1902, to 3*60 
per cent in 1903, and to 3*62 per cent in 1904. 

The highest milk production of a single cow 
of this herd was 1866 gaL in 329 days, and tiie 
highest record for butter yield was 616 lb. of 
butter in 317 daya 

The official records of one Friesian cow which 

g ^ve almost 6 gal of milk with 6*9 per cent of 
t on a single dav are interesting. 80 also is 
a statement by Mr. Meedag, dai^ expert for 
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Frietland, who mentiona in one of his reports & 
oow named * Bos which in 1900 gave 1€M gal. 
of milk with 4 per cent of fat in 370 days, and 
in the following year 1735 gal. with an average 
of 3*97 per cent of fat in 336 daya 

From all this it is clear that the Friesian cow 
combines the merits of giving a large quantity 
of milk with that of giving milk of a good 
quality. The amount of fat varies from 2*6 to 
4*5 per cent, but the average may be taken at 
from 3 to 3*2 per cent 

In Friesland the cows, as a rule, si's served 
by the bull 8<K)n after they have been let into 
the pastures, and tlierefore they calve in the 
early spring, a period which extends from the 
middle of February until the middle of May. 

The newborn calf is placed immediately in a 
separate stall, if possible in the hay l>arn, and 
the most careful breeders provide it with a 
muzzle and disinfect the navel, &c., so as to 
prevent the ]>enetration of the lyacillus which 
causes the so-called ‘(^alf disease’. Moreover, 
this disi^fise is also prevented by the giving of 
beestings. The calf gets this regularly three 
times a day during tne first days of its exis- 
teiice, and this diet is followed up by full milk 
until the calf is fourteen to twenty-one days old. ' 
After this period the full milk is gradually re- 
placed by butter- or skimmed milk. After some 
tour or five weeks the calf d(»e8 not get any 
more full milk, and it is then fed exclusively 
with butter- or skimmed milk, to which some 
linseed meal is often added. At this age the 
calf is usuallv taken into the pastures, and in 
addition to the grass, it gets for some time a 
beverage consisting of wney, to which some 
buttermilk, full milk, or skimmed milk is added, 
and generally some meal. 

Simultaneously with the cows, or perhaps a 
little later, the calves are taken into the byres, 
and must live nearly all the winter exclusively 
on hay. Some farmers give additional feeding- 
stufifs, but this is an exception. In the spring 
they are tunied out again, mostly in the com- 
pany of a young bull, so that they calve when 
only two years old. 

After calving, the cow gets, in addition to a 
liberal supply of hay, a certain quantity of feed- 
ingstuflfs, varying from 2 to 9 lb. per cmy. Tlie 
amount is regulated by the quality of the hay 
and the milk yield of tiie cow. Most Friesland 
farmers use principally linseed cake, which is 
considered by them as the most valuable addi- 
tional food. 

The farmer in Friesland does not keep his 
cattle very long, and as most animals are ex- 
ported when from five to seven years old, older 
cows will rarely be seen. 

Since the middle of last centuiy, and particu- | 
larly after 1870, the export of cattle from Fries- I 
land has become very in^rtant The United 
States of ./^erica and Germany have always 
been the principal buyers, but lately the Friesian 
oow has oeen in great demand for practically 
all parts of the world, and Japan, for instance, 
has nought a great number of the best animala 
In Germany, as well as in America, herd books 
are established to promote the breeding of pure- 
bred Friesian cattle. In America this has the 


name of Holstein-Friesian Herd Book; and East 
and West Prussia have separate herd books, 
with offices respectively at Kfinigsberg and at 
Danzig. 

In conclusion, something must be said about 
the herd bwk for Friesian cattle in Friesland. 

The * Friesian Herd Bcnik ' Assot'iatic^n was 
established in the year 1879, but as pure brtH tl- 
ing was already in existence in Friesmnd it was 
not considered essential to have a heni lKH»k 
for this purpose, but the obieot of the founders 
was, and still is, to establish a I'egister for se- 
; lected animals answering the most stringent 
I external requirements. Even pure-brod dest*en- 
I dants of registered cattle are not acceptetl fin* 

I registi-ation if their external qualities are not 
I satisfactory, and for this n^ason the Friesian 
j Herd Book will always contain only a Htuall 
pai-t of the total number of Friesian (kittle in 
I Friesland. 

The tw’o ct)l(»urs, black-and-white and light- 
brown-and-whiU;, aro kept strictly sejmnite in 
the books, and animals with mixed citiouiw aro 
not accepted for registration. 

No leuuireinents are fixed for the pHsluctive 
power of the cows ; but those ownei“s of regis- 
tered cattle who wish that figures for milk and 
butter yield should be recorded in the held 
lHK)k are put under stringent contnd, so that 
the lM)ard of the Herd Hook Association is in 
a position to guarantee the correctness of tlie 
figures which are recordnl. As almost all the 
inemlHTs of the herd lMM>k are now under such 
contnd, the Friesian Herd Hook is not only a 
guaiantee for the purity of the breed, but it is 
also of great value for the guidance of those 
buyei*s who wish to know what result they may 
expect with regard to milk and hutUT pifsiuc- 
tion when breeding with the animal which they 
intend to buy. 

The herd {KM>k is opt*n to insfiection to every- 
one w*ho apjilies to the secretary at tlie Land- 
lK)uwhuis at I^eeuwarden. [j. J. l. v. r.] 

Friesland Horss«~The Friesland, or, as 
he is usually styled, the East Friesland, horse 
is one of the most valuable of the C>>n linen tal 
breeds, dividing popularity with the Olden- 
burg and Holstein varieties, which, like the 
subject c»f this description, are frer^uently met 
with in this country. The district in which the 
East Frieslands are bred extends southwards 
as far as OsnabrUck, and from Holland on the 
west to Oldenburg on the east, where their terri- 
tory adjoins that of the even more famous Olden - 
burgs. There can be no doubt at all regarding 
the antiquity of the breed, as a race of homes 
was well known and highly appreciated in the 
neighbourhocKi as far bi^k as the Middle Ages, 
but the old type has become gr^tly modinea 
through the znanv crosses to which the breed 
has been subjected. 8uch changes were only 
what could have been expected when the alter- 
ation in the existing designs of vehicles and the 
improvement of the highways are retnembered, 
ana it must readily be immitted that the utmost 
credit is due to the breedem wh<^ good judg- 
ment has resulted in the production of so valu- 
able and fine-actioned a harness horse. 

In modem times the breed has been fostered 
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Fringe Tree-Frogs and Frog Farmiiq: 


W % mcM& knows m tlie Agricoitoral Hoad 
of East Fnoalaadj who ovary apring eanr out 
an official iu^MCtion of the three-year-old atal- 
liona, whilat in the autumn of each year the 
adult horaee are carefully gone over, no stallion 
being allowed to be usM for stud purposes in 
^e distriot unless he has been passed b^ the 
uspeotors, not merely as sound, but as suitable 
in appearance to discharge the duties of a higb- 
olass naraess horse and to produce stock of that 
desmption. Nor do the brood mares escape a 
similar ordeal, as none are admitted to the stud 
book of the breed until they have been inspected 
and passed, whilat valuable prizes are awarded 
annually to such mares as conform to the con- 
ditions as regards soundness, action, and good 
loo^ and have in addition produced two foals 
which have been accepted for registration in the 
stud book. It is not surprising, therefore, tliat 
the results have been the establishment of a very 
high-class harness horse of the Hackney type, 
but of a far better, or at all events wore sale- 
able, colour, as the East Frieslands are mostly 
of a good shade of bay or brown. They are big, 
upstanding horses, too, witli plenty of bone and 
substance about them, and as they move well, 
though possibly they do not possess the clash 
and immense freedom of a higti-clasa Hackney, 
they are greatly appreciated by those who use 
heavy carri^es such as landaus. In fact, there 
is not a capiUl in Europe where the East Fries- 
land Horse is not to be seen, though doubtless 
his identity is not recognized by many people, 
even if it is known by his owner, who has pro- 
liably purchased him under the impression that 
he is not a foreign horse. [v. s.] 

Frlnfl^W Trww. See (^hionanthuh. 

Frit Fly, a small black fly very destructive 
to cereal crops. See OsciNfs Fair. 

Fritlllarla, a large genus of tlie Lily family, 
of which the Snake's Head (A’. meUagris) and 
the Crown Iinperial {F. imperialitt) are familiar 
in gaitiena Iney ail have a perennial bulbous 
rootetock, annual stems, and nodding bell-shaped 
flowers, and they grow freely in the ordinary 
border, flowering in spring. They develop ott- 
oets which may be used for propagation. Some 
of them are suitable for the rock garden, as they 
have short steins, and if planted in tufts they 
have a pretty effect when in flower. The Crown 
Imperial grows to a height of from 3 to 4 ft., 
ana has a crowded whorl of orange-coloured or 
yellow flowera It is a good plant for the wild 
garden. Another large- flowered species is F. 
loUifolia^ of which there aro many garden varie- 
ties, their colours being purple, lilac, yellow, or 
variegated. F, rtcurva has bright-red flowers. 

[w. w.] 

Fros — A. small brightly-coloured hem- 

ipterous insect which infests the potato crop. 
See Euptbrtx. 

Froi^ mnd Frouf Farmlns. — The 

various species of frogs belong to a class of 
cold-blooded vertebrates known as Amphibians 
(see arts. Avikal Kingdom and Oold-bxaxidrd 
AkimalbV In this class are also comprised the 
toads, which, although of similar general ap- 
pearance and habits, are distinguished from the 
frogs by several important features. Frogs 


have a smooth skin, teeth in the npgm pm 
round pupils, long, vell-developedl huiii Hmii^ 
and perfert webbu^ between the toes. Tomls 
have wrinkled skms covered with wartlike 
glands, an imperfect web between the hind 
toes, and have shorter hind legs than fro^ 

Although they multiply at an extramrduisiy 
rate, the numbers of ad^ult frogs are always 
kept within limits by the heavy toll which is 
levied on their ranks by water fowl, weeeels, 
foxes, rats, pike, snakes, storks, &c. 

Two species are of common occurrence in 
Europe, viz. the common Brown or Grass Frog 
(Rana teniporarM and the Edible or Green Frog 
{R. esculerUa), ll)e latter is found in Britain 
only in a few of the eastern counties of Eng- 
land, particularly in Norfolk, where it was pro- 
bably introduced from the Continent in conse- 
quence of a demand for them by certain London 
hotels of epicurean pretensions. The edible 
frog is almost wholly acjuatic. The common 
frog is more terrestrial in habit, although it 
also swims well. It is most frequently found 
in moist situations favoured by the numerous 
sp€K‘ies of insects and their larvoe on which it 
feeds. Moisture is essential to all species of 
frogs, respiration being partly cuticular. Both 
species are used for culinary purposes on the 
C’ontiiient, but the edible frog proper, on account 
of its somewhat larger size ana superior flavour, 
is preferred. 

Attention has been directed, by a growing 
demand for frogs as an article of food in the 
United States, to numerous edible species oc- 
curring in that country. Of these the following 
are important commercially. The Spring or 
Leo|mra Frog {R. virescens) is distributed all 
ovei (lie United States. It has been advocated 
as especially suitable for artificial culture on 
account of its gregarious habits, and because 
it 18 largely terrestrial in habit It is a small, 
ohve-gieen frog with dark spots. The Green 
Frog (R. clamttans) is accounted of 8upei*ior 
quality and flavour. It is entirely aquatic, of a 
uniform dark-green colour, and occurs chiefly 
in tlie eastern States. All the foregoing species 
average about 3 in. in length. The Bull Frog 
{R. Cateshiana) is the largest edible species, 
being from 7 to 9 in. long, exclusive of the legx 
It is widely but comparatively sparsely distri- 
buted in the United States and Canada. Rela- 
tively high prices are offered for this species, 
and it is probable that more profitable returns 
could be obtained from it under artificial cul- 
tut'e than from any of the others. 

Interesting statistics and information on the 
subject of the propagation and marketing of 
frogs in America are furnished in the repoit of 
the United States Fish Commission, 1897. Ac- 
cording to this report, the annual catcli of frogs 
in the United States is estimated at 1,000,000^ 
worth 950,000 to the hunters, and 9150,000 to 
consumers. These figures are now much ex- 
oeeded, and the evioence shows an annually 
growing business. In New Orleans alone— one 
of the large distributing oeutrea— about 1,000,000 
frogs were handled in 1907. 

with regard to the possibility of artificial 
culture, the following statement is made in tbs 
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Fragt «iii Tlralf Firadiif •~-Froitod Roots 


•mii; ' WUk ptiiiirt. H midd MriHtp 

ta Mnil itttniijTO at Iraa 

anltupt to ato^ag naliiial watm with pairta 

^Tbe^^wnSoM^ llim Memo no roawm whj 
mothodi aimilar to thoM at p r —e n t puraood in 
fith coltore may not eventually be an c eataf u l in 
the oaae d froga.’ 

Frog farming an a definite occupation ia pni^ 
ailed in a few laolated inatanoea, out aa a rule 
the buainesa ia only an adjunct to ordinary 
farming, and frog farms ao-oalled are aimply 
natural ponds and marshes where precautions 
have been taken to restrain and foster the wild 
stock present. One frog farm in Ontario has 
t>een running for twenty yeaia. In 1895-6 this 
farm yieldea 5000 lb. di^ssed frogs’ legs for 
market, and 7000 living frogs for scientific 
purposes. Systematic experiments in scientific 
trog culture were begun oy the Department of 
Fiimeries, Pennsylvania, in 1899. Alter repeated 
failures, a degree of succecs was attained in 1904 
when 40,000 young frogs were developed from 
wild eggs. Tile fmlowing practical conclusions 
may be drawn from these and other experiments. 

1. Ponds for tadpoles should le at least 60 ft. 
by S!0 ft., and for growing frogs n(»t less than 
J ac. Three acres under favoumble circiiiii- 
stances are capable of yielding a modei-ate 
income. 

2. The ponds must have a soft mud bottom in 
which the frogs may pass the winter. 

3. The eggs are collected and placed on a 
netting near the surface in a pond to which the j 
fixigs are not allowed access. 

4. It is an advantage to have several ponds, 
so that tadpoles, young frogs, and frogs which 
are nearing a inarketabie size may be kept seiia- 
rate. Otherwise Joss will ocx’ur from the older 
frogs devouring tadpoles and young ones. Over- 
crowding is also fatal to success. 

5. Water lilies and other aquatic plants should 
be provided to attract insects. Ko adequate 
substitute for the natural food of frogs has so 
far been discovered. This factor necessarily 
limits the scope of the industry. 

Contrary to the prevailing belief, no such 
systematic attempt at the artificial breeding of 
frogs on a commercial scale has been recoraed 
in Ckmtinental countries. Private effort has in- 
deed been directed to the propagation of snails 
Snail FarminoX but rro^ are regarded in 
Fiance, as in Britain, as a more or less epicurean 
dish, and the demand is amply satisfied by the 
supplies of wild frogs. These ars hunted by the 
pe^ntry, who 8ti3t them with steel - pointed 
staffs by the sides of ponds and streams The 
Uiighs are the chief parts used, and in the hands 
of a skilful cook these are turned into a by no 
means disagreeable ragout, or into appetuing 
morsels of a flavour slightly resembling stewed 
rabbit when fried in outter and encrusted in i 
bread crumbs. 

The frog is regarded as a useful ally of the 
ff^ener, and is freouently employed by them 
for the destruction of snails in greenhouses. In 
the garden of the Bouen entomological labora- 
ioiy, snails were completely exterminated in 
1991 as the result of introducing 100 toads and 


90 IriigiL edible frog h dMVgod wHIi do* 
vovring large qmatities of tih ^wn in Fraaoa 
This doee not i^y to the common epeoiee, whiek 
» iwetemetoi^in ha ^^ [j, a.] 

are frequently affect^ by froet either on ae- 
oonnt of tU exceptional eeveritj or the ui>* 
•eaaonable period at which it oocura FroeU 
of ordinary intensi^ occurrinff between October 
and March eeldom injure the common forrat 
tretB found in Great Britain, as the majority 
withstand temperatures down to or slightly 
below the xero of Fahrenheit with impunity, 
provided that their slioots are in a domuuit atSd 
thoroughly ripened condition. Species most sus- 
ceptible to dsma^ from severe winter frosts are 
evergreens — both coniferous and broad- leaved— 
indigenous to the warm temperate xones, as, 
for instance, Ptnus tfuugnij, P, martiima, Os- 
pr€mu macTocarpa ^ laurels, hollies. &c. The 
deciduous species are occasionally damaged by 
the destruction of badly ripenea or immature 
shoots of the previous season—an injury fre- 
quently occurring with Hpanish (liestiiiit. Oak, 
locust tree, &c., esp^iafly when growing in 
damp and low-lying situations conducive to late 
autumn growth. 

During severe winters seveiwl species of trees 
are liable to ^ frost shake’, due t<> the splitting 
of the stem in a radial direction. This injury 
is assumed to result fn»iii the more rapid con- 
traction of the outer portiem of the sUmi, and 
the loss of cohesive strength in the timber fol- 
lowing the freexing of the waU^r in the wood 
Ash, Oak, Beech, Elm, &c., are tuotv liable to 
this injury than conifers or s}>ecie8 with fine 
medullary ray a 

Late spring frosts occuiring in April and 
May are usiially more injurious to trees than 
winter frost. At this w^ason, growth of leaf 
and stem is in full activity, and the freering 
of sap in the most recently formed cell tissue 
is usually followed by the death of the latter. 
Species most readily injured are Ash, Bee(4i, 
Sliver Fir, Oak, Sfianish (.'hestnut, while 
Elm, Sycamore, Birch, Alder, Poplar, Willow, 
&c., withstand night frosts in April and May 
without serious injury. Trees mowing on fiat, 
low-lying land, in hollows in wdiich tlie colder 
air accumulates, or on aspects favouring the 
sudden thawing of the frozen plants, are in- 
variably liable to frost injury, while young 
trees and seedlings suffer more than those with 
crowns well above the surface of the soil. 

[a. c. r.] 

Frost— SffiRCt on Soil- See ifciL. 

Frootod Roots.— The liability of *rmU’ 
(turnips, mangels, potatoes, &c.) to decay rapidlj^ 
after once being frozen, renders their storage and 
utilization in cold climates a matter of consider- 
able difficulty. 

The frozen roots are not in themselves dan- 

g erous U) use, except that when consumed in 
irge quantities, especially by animals with 
rather weak digestion, they are liable to set up 
chill and consequent derangement of the diges- 
tive organa Sheep are particularly liable to be 
affected in this way. The great drain upon tlis 
food to supply the heat required to thaw the 
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Frosted Roots > 

oonsumod roote and warm them up to the bodj I 
temperature is, however, a further grave dis- 1 
advantage. 

So long as the roots remain frozen thejr under- 
go practically no change, but on thawing they 
commence to rot rapidly, and hence, like other 
putrefying materials, are liable to give rise to 
products of poisonous character, and can only 
be used as food at grave risk. It is therefore 
practically impossible to store frosted roots in 
the raw condition, and if the quantity is not 
too large they should be fed at once, with due 
precautions against overfeeding with large quan- 
tities. The only feasible plan to avoid total 
loss is to convert them, sliced and mixed with 
chaffed hay and straw, into an acid silage. 

We cannot yet state the precise nature of the 
changes effected by the freezing of the loots. 
The explanation still commonly put forward, 
although long ago discredited, attributes the 
ileterioration of the root to general disruption 
of the cells by the expansion accompanying the 
formation of ice in the cell. It was clearly proved, 
however, by H. Miiller (1880-(5), to whom we are 
indebted for much light on the subject, that the 
formation of ice takes place not inside the cells 
but in the spaces between the cells, the ice 
crystals growing there at the expense of the 
water of the cell sap, which passes steadily 
through the walls. Kupture of cell walls may 
occur to some extent, but this is not the ordi- 
nary cause of the death of the root. It was 
shown by Miiller that the root juices could be 
cooled down much below their real freezing tem- 
perature without ice formation taking place, but 
that, as with all other ^supercooled’ liquids, a 
temperature is eventually reached at which ice 
forms with great rapidity. It is most probably 
this sudden withdrawal of large amounts of water 
from the protoplasm which causes it to lose its 
vitality, whether this be the true explanation 
or not, it is a well-established fact that the proto- 
plasmic lining of the cell walls after freezing is 
tar more permeable to dissolved substances, even 
indeed to those of colloidal or comparatively in- 
diffusible nature, than in the normal condition. 
Hence, when the roots thaw, the ingredients of 
neighbouring cells will mix more I'eadily, and 
the various ferments (enzymes), being no longer 
confined to individual cells, will now have free 
jday in reducing the more complex carbohy- 
drates and proteins (‘albuminoids’) to simpler 
forms, which then rapidly undergo fermentation 
by bacteria, moulds, and other micro-organisms. 
When the roots are only slightly affected by 
frost, they can be saved with gi'eater certainty 
if allow ea to thaw gradually, than if i-apidly 
warmed. 

In this connection, although the phenomenon 
is not attributable to actual freezing, reference 
may also be made to the development of sweet- 
ness in potatoes when kept for several days at 
temperatures near the freezing-point The ex- 
planation baa been given by MUller, who found 
that sugar is continually being produced from 
starch in the potato even at temperatures well 
above the freezing-point, but the sugar thus pro- 
duced is at such temperatures subject to oxida- 
tion in the respiration of the plant, and therefore 


-Frothy Cream 

cannot accumulate. In the neighbourhood of 
the freezing temperature, however, respiration 
practically ceases, out sugar-formation continues, 
and hence the sugar tends to accumulate, at a 
rate which increases with the water-content and 
is different with different varietiea Tliis ex- 
planation finds support in the fact that when 
these sweet potatoes are stored at a rather higher 
temperature they rapidly lose their sweetnecs 
and i*egain the normal flavour. [c. a] 

Frost Nalls* — Frost nails are a useful ex- 
pedient for preventing horses from slipping on 



frozen rr*ad8, and are freciuently resorted to in 
this changeable climate. They answer the pur- 
pose for a journey or two, and save the strain 
and wear and tear of roughing. They are made 
in various designs, as shown in the illustrations, 
but in the best- managed stables horses are shod 
a little wider at the heel, and screw holes pre- 
pared for the insertion of frost cogs, which aie 
removed when no longer needed, and the thread 
saved by a level plug in the place of the cog. 

[h. l.] 

Frothy Oroom. — The cause or causes of 
fi'othy or sleepy cream may be sought for in tlie 
realm of bacteriology, but the source or sourc'es 
from which the ferment mav have come cannot 
always be located. Winter feeding of cows in an 
advanced period or stAge of lactation is a cause 
to which sleepy ci*eam has often been ascribed. 
And it is proliably con*ect so to allot the blame, 
at all events in part; but the active cause is bac- 
terial, all the moi’e active Wcause of the condi- 
tion of the cow and of the milk she yields. This 
last is a point involving deterioration of qua- 
lity in the cream; but it is a passive, not an 
active cause of the condition known as ‘frothy* 
in cream. It is a condition in buttermaking 
corresponding with that of ‘floating curd’ in 
cheesemaking. It has been found that an addi- 
tion of cows recently calved tends to sensibly 
mitigate the evil, inasmuch as the quality of the 
cream is raised, and it is therefore less open to 
the intrusion of yeasts, which induce and promote 
the fermentation, whose effect is seen in frothy 
cream or in floating curd, as the case may be. 

The most effective remedy against frothy 
cream is scalding the cream to destroy the bac- 
terium that does the harm, and, when cooled 
down to a normal point—say 00® F. — adding 
an infusion (called ‘a starter’) of the lactic-acia 
bacillus, w'hich alone can ripen cream properly 
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and dbflckmate the ection of other ferments dar- 
ing ^ ripening. [j. p. s.] 

rrOMn MmA.— M eat which is imported 
into the United Kingdom from distant coun- 
tries has to be reduced in temperature, so that 
it will be immune from putrefaction. It has 
been found that the application of cold to all 
classes of meats enables them to be preserved 
for an indefinite period, and also permits of 
their being carried on b^ixi ship thn)ugb tro- 
pical temperatures It was in 1879 that two 
Uhusigow men named Bell and Coleman first of 
all installed a cold -air refrigeiating machine 
on b^rd a steamer called the * Stmthleven \ so 
as to try the experiment of biingiug frozen 
meats from Australia. The experiment was en- 
tirely successful, and, as a consequence, frozen 
mutton and beef Lave been imported from Aus- 
tralia, New Zealand, the Hiver Plate, and the 
United States in increasing quantities ever since. 


It is inUresting to noiios the quantities ol 
beef and mutton which have be^ imported 
into this country from all souroes during the 
last three decades:— 


1887 

1807 

1807 


B®et 

874,248 owt. 
8,588,010 
6,038,736 


Mutton. 

788,114 owt 
8,292,208 „ 
4,617,748 „ 


It will thus be seen that the increase in the 
frozen-meat trade since its start has been enor- 
mous— so much so, indeed, that it has very largely 
displaced home meats in our largest d^-iut>at 
market at Smithfield, London. The gtadual 
increase as shown in tliat market is concisely 
set forth in the following table, and it will Im 
observed that the giadual increase in foreign 
supplies is coincident with the gradual deci*sase 
in tnc supplies of home meats; — 




Increase on prevloua 
period. 

Origin or sources of supplies, in terms per cent 


Weight of 




Imported pro4lu(‘tions : ohtllsd 

Year. 

•uppliei 



‘ English 


or froxeti. 



marketed. 



killed ajid 

_ 

. 




Weight 

Rate per 
cent 

I'liited 

Kingilutii 

North and 

AuRtral- 

C’ontI- 





Proiluctiuiis 

American. 

ssian. 

nental. 


Toni 

Tom. 





' 

im 

127,981 



— 

977 

Nil 

Nil 

28 

i8n . ... 

197,631 

69.650 

54*4 

89 0 

7-4 

Nxl 

3*6 

1887 

259,383 

61,752 

31*2 

77*6 

9 5 

5-8 

7 2 

1897 .. . . 

391,707 

132,324 

51 0 

47 D 

18-8 

20-3 

130 

1W7 . 

417.057 

26,360 

64 

86-6 

24*6 

257 

13 1 


The temperature at which frozen meats are 
imported varies finin 5“ F. to 22 "^ F., and it is 
considered that at such low terupeiatures there 
is no possibility of any deterioration. The 
i-eason for the extremely low temf)erature, how- 
ever, is not quite appai-ent, except it is on the 
theory that a-s the juices of the meat are con- 
vei’ted into ice, then it is advantageous to make 
the ice so formed as Ixard as possible, and this 
can be obtained by a continuously low tem- 
j>eratui'e. 

Tlie process of cooling mutton, beef, and other 
goods which are brought into the United King- 
dom in tlie frozen state is veiy simple. The 
^rajTcasses are first of all hung up, so that the 
animal heat is allowed to evaporate, after which 
they ar(‘ put into the chill room at a tempera- 
ture of alx)Ut 35"" F., and are kept at that tem- 
perature for ten or twelve hours, or such a period 
as will enable the whole of the meats to l»e 
chilled throughout When that has been acx:oni- 
plish^, the carcasses are then placed in the 
freezing chamber and are gradually lowered in 
temperature until they reai^ the extremely low 
temperatures mentioned. An average tempera- 
ture w ould be 20" F. ' 

In n*eent years it has been found that the 
purely frozen meats have not realized the same 
prices as meats imported at a higher tempera- 
has given rise to a trade between 
the United States, Argentina, and some other 
ooantriee, and the United King d ^*™. in what 
VOL. VL "" 


is called ‘chilled’ beef, and which is brought 
overseas at a temperature of 28" F. i’he chilled 
meats are cerUiinjy more maj ketabie than th<Hf»e 
which are frozen^ owing to the fact that at the 
moment of freezing there is a slight expansion 
in the ice, which is foimed out of the liquid 
contents of the muscles, and this ru}itureH the 
surrounding cells, so that wlien the thawing- 
out pi’<x;ess begins, the disinti-gration of the 
meat is very unsightly. Micro-organisms also 
have a mor e ready access Ut the r uptur ed tissues, 
and decoijijxisition is therefore more lapid in 
frozen meats than in any other. 

It is essential that frozen meats, to be of 
acceptable quality, should present a nice ep- 
pear-ance, and as the ordinar'y tenifxuature of 
a sliop is 30' to 40^^ higher than the tempera- 
ture of these meats, it will be lejwliJy under- 
sUkkI, that if chilh'd meats can l»e kept a longer 
time in a shop without disint<‘grat ion than fixiz<*n 
meats, they will be much pr eferred by tlie meat 
purveyor. 

In the handling of all kinds of meats it taunt 
be remembered that muscular tissue is a very 
bod conductor of heat, and w hen meat has been 
frozen and afterwards tliawe<l the surface ui«v 
be altogether decomposed, and the interior will 
remain in a hard state. Tliis is entirely due to 
the fac*t of the non-crinductivity of tlie muscles, 
which is further illustrated in the cooking of 
an ordinary joint, when, after a pnilonged expo* 
sure to heat, it may be found that the iuteruir i 
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portion of the muscular tissue is hardly cooked 
at all, and the outside may be in an overcooked 
condition; but this does not apply to the meat 
which is near to the bones, as, curious enou^];h, 
these form a perfect conductor of heat, and con- 
sequently the meat adjacent to them is cooked 
quicker than the thicker portions. 

The subject of the freezing of meats and the 
method by which this is attained is described 
under the art. Hefrioehation. [l. m. d.] 
Fromen Milk.— Milk may be intentionally 
frozen fur the purpose of sending it hmg dis- 
tances, as, for instance, when imported to the 
English market from Holland or other coun- 
tries. It may also become naturally frozen if 
kept exposed during very cold weather. Milk 
will not begin to freeze till the teniffernture has 
fallen below 31“ F. If left to stand even in very 
great cold it will not freeze to a solid block; but 
a coating of ice will be formed round the sides 
and at the bottom and top of the vessel contain- 
ing it. If cream has risen to the surface, this 
may be frozen, and will contain more fat than 
the liquid portion of the milk ; but with this 
exception the frozen pait will always be of much 
poorer composition, both in fat and solids not 
lat, than the part of the milk which remains 
liquid. This fact constitutes a possible danger 
to the seller of milk ; for if he sold the liquid 

{ lortion first, the nunainder, when melt<*d, would 
lave the composition of watered milk, and if 
sold to an inspector might in a prosecu- 

tion under the ‘Food and Drugs Act’, even if 
the milk had been originally of g(K>d quality. 
The lower the tenipemture to wdiich the milk has 
been exposed, and the higher the percentage of 
ice, tlio more dilute will be the li(|uid obtained 
by melting this ice. If some ci'cam has also 
risen, the frozen skim milk round the sides and 
bottom of the vessel will be poorer still. It 
should be remembered that the Iwicteria in milk 
are not killed by freezing, but are only rendered 
dormant while the low temperature lasts, and 
will renew their activity as soon os a more fa- 
vourable tempemture makes this possible. This 
danger constitutes a strong argument against 
imported frozen milk, since many ]mthogouic 
germs might lie preserved by the ice fnun the 
action of their natural enemies, the lactic liac- 
teria, which would not grow at the low tem- 
perature. [j. Oo.] 

Fmlti Oultivatlon pf. See Aitlk, Teak, 
&c., also ‘ Fruit Fanning ’ under Farming, 8vb- 
TEM8 or. 

Fruit Farmlnif. See under Farming, 
Systems or. 

Fruit Roomp a place specially set apart 
for tlie storing and keeping of fr uit. In many 
places thei^ is a room or shed which, by a little 
alteration and fitting up, would provide the con- 
ditions requisite to success (see Fruit Storing); 
but where a considerable orchai'd is maintained 
it is usually preferable, and in the end most eco- 
nomical, to provide a separate ati'uctui*e. Tlie 
site should be dry ana airy, an eastern or 
northern aspect being the best, and as an ex- 
cess of moisture is disadvantageous, it should 
not be shut in by trees, and may m^uire to be 
drained. Fluctuations of temperature are w^hat 


-Fruit storing 

have chiefly to be guarded again^ and the pro- 
vision of nollow^ walls, or an inner caaing of 
matchboarding so pku^ as to create an air 
cavity, are the best precautionary methods. 
There must be means of ventilation, preferably 
in the roof, and while darkness is best for the 
fruit, it is best to be able to admit light to per- 
mit of examination. A little artificial heat may 
be required when the weather is severe, and this 
is best provided by hot-water pipes, which it is 
often possible toconnectwith theboilerof a green- 
house or some other adjacent building. A con- 
crete floor is the best, and a tiled or thatched roof. 
It is usual to have a central w’alk, and tiers (»f 
shelves on either side. Those formed of deal 
batten are the best, and as they permit of the 
fruit being easily inspected, it is advantageous 
Ut have movable or sliding trays. Illustiutions 
of a cheap and effective fruit room, together 
with some details of its construction, and an 
illustration of Orr’s storing trays, accompany the 
art. uptin Apples. [w. w.] 

Fruit Rot. See Apple— Parasitic Fungi, 
and Cherry — Parasitic Fungi. 

Fruit Storing:. — The proper storing of 
fruit is a matter of importance wherever a few 
orchard trees are cultivated, while in the case of 
the ( (uumercial glower upon a consideiable scale, 
his profits would undouotedly often be greater 
if he de\oted more attention to it. Neglect to 
provide picqier stoiage aceinumodation is to a 
gr<‘at extent roH]>onBible for the crowding of the 
mai kets early in the season wuth English apples, 
whereas if late-keeping kinds were mote exten- 
sively grown, and offered for sale in piime eon- 
diti(ui after Christmas, the returns to the grower 
would bo much more satisfactory. It is not at 
all difficult to keep apples and pears of suitable 
varieties until April or even later. 

The conditions most essential to the successful 
keeping of fruit are: a judicious selection of the 
varieties to be kept ; soundness of condition 
wlien tliey are stoit^d, supplemented by fre- 
quent examination afterwards and the removal 
of all specimens which exhibit symptoms of 
decay; tlie maintenance of a steady cool tem- 
pemtui'e approximating to 40“ F. ; the exclusion 
of light, and means mr ventilating when re- 
quired. Tliese are not difficult t(* provide, and 
an attic is, in particular, often used w'ith con- 
spicuous success ; for fruit storing upon a con- 
Hidembl© scale, however, it is best to erect a 
building devoted to that use alone (see Fruit 
Koom). Clioice apples and pt^ars are disposed 
in a single layer upon wooden shelves, but they 
will also keep verv w’ell in barrels or in drawers. 
Under these conditions it is best to isolate each 
fruit The principal difficulty is to keep the 
temperatui'e low in autumn, and afterwards 
to exclude frost, which induces decomposition. 
It is accordingly advisable to have the means 
of providing artificial heat in case of veiy' sever© 
weather, but a warm, dry atmosphere causes 
shrivelling. Cleanliness, and the absence of 
anything that might taint the fruit, are also 
points of considerable importance. It has, for 
example, been sug^ted tnat mushrooms might 
be raised in the fruit store, but there would 
be a great risk of spoiling its contents. Feais 
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are more difficult to keep tban appke; they 
should be permitted to mature very elowly. 

Bunches of grapes intended for stoiing are cot 
with a sufficient^ long piece of wood to reach 
nearly to the bottom of a bottle containing 
water, to which a small piece of charcoal is 
added to keep it fresh. Tney require the con- 
ditions requisite to the ordinary fruit room, but 
are best suited by a drier atmosphere. Soft 
fruits, such as strawberries, raspberries, and 
currants, may be kept in good condition in a 
fruit room for a few days, out their preserva- 
tion in a fresh state for any length of time is 
difficult For this they must be nicked before 
they are quite ripe, and even so tney soon Jose 
their fresh, inviting appearance. Plums can be 
stored for a week or two, some of the varieties 
improving in flavour when kept a little while. 
Tlie perfect condition in which apples, &c., reach 
our shores from countries as far distant as Tas- 
mania afibrds a valuable object lesson in the 
proper handling, grading, and preservation of 
fruit [w. w.] 

Fruit-^rM Bark Beetle. See SCOLYTUS 

RU0DLO8US. 

Fruit Trees, Bpraying; of. See Sr ray- 


ing. 

Fuchsia, a genus of about fifty species of I 
shrubs of various habit, some of them growing ' 
almost into trees, whilst others are small trailer’s. 
Only a few of them are cultivated in gaixiens, the 
popular sorts grown being hybrids of garden 
origin, in the breeding of which F, 7nacro8temma 
{tH>cnnea) was largely used. This wtis intro- 
duced from Cliile in 1790. There are now races 
of it with large flowers, single and double, which 
are grown princijMilly in greenliouses and cot- 
tagers’ windows; otners, again, with smaller 
flowers, are haixly in the wanner parts of the 
British Isles, lieing grown in borders, &c., out- 
side. In (’ornwaTl and the south of Ireland 
fuchsias may he seen with stems 6 in. thick. 
In the colder parts of this country such sorts as 
F. fflobosa, F. coralliiut^ F. gracilis^ and F. Hiccar- 
toni are grown in the open air, where, although 
their sterns are annually killed by frost in win- 
ter, the plants survive, growing and flowering 
vigorously eveiy summer. Messrs. Lemoine £ 


Sons, of Nancy, have raised an improved imoe 
of tkeee hardier fuchsias which is popular with 
growers of summer-bedding plants. AH fuchsias 
are easily propagated from cutting!. In winter 
the plants may be stored in a dry ahed, the 
stems retaining sufficient vitality to enable 
them to start into fresh growth on being placed 
in a little heat and moisture in spring. 

[w. w.] 

Fuous, a genus of Algie or seaweeds gene- 
rally known as wi-ack or seawrack. One of 
them, the bladderwrack, is commonly met with 
on our shores. See Alq;C:. 

Fu0lS.— The term ‘fuel’ is applied to sul)- 
stanees which may lie burned by means of at- 
mospheric air with sufficient rapidity to evolve 
heat capable of being applied to economic pur- 
poses. Fuels may I>© aivided into (1) natural 
fuels, and (2) prepaml fuels. Of the former 
class M'e have wood, peat or turf, lignite or 
brown coal, bitumimms coal, antljracitc, petix)- 
leum, and natiiral gas; and of the latter we have 
compressed fuels, dried fuels, carUuiiztKl fuels 
(coke and charcoal), and fuels obtained by tlie 
distillati*)?! or incomplete combustion of natural 
fu(*ls-- gasolene or ]>etr(>l, benzine or naphtha, 
kerosene, alcohol, pamflin, ctml gas, Moiul, Dow- 
Hon, and other }>rtKlucer gases. 

The value of a fuel deiiends upon the ain(»unt 
of carbon and hydrogen it (‘ontains. In tlie 
complete combustion of a fuel the carbon coin* 
bines with oxygen to form (yirbonic acid (CO,), 
and the hydrogen with oxygen to form water 
(11,0), and for each jsMjnd r»f carbon thus tsui- 
sumed sufficient heat is generated to raise 
14,500 lb. of water tlirough 1'" F. ; and similarly 
for each j>ound of liydrogen consumed (12,032 
Fahrenheit heat units are produced. If, how- 
ever, the supply of air or oxygen In* insufficient 
for perfect combustion, some ca*lK>nic nxule 
((X)) will l)e ju’oduced ; and for ea<*h |K»und <if 
carbon thus combining with oxygen to form CO, 
only 4452 units of heat will be generated. ’Flie 
following table gives the weight (*f oxygen and 
the weight and volume of air theoretically re- 
quired per jK»urid of combustible, together with 
heat generated for the various constituents 
of fuels : — 


Combustible. 

Prodooii of Combostioii. 

Per lb. of substance burnt. 

lb. of oxygen 
requirwl. 

lb of sir 
required. 

Cubic feet of 
air required 
ater r. 

Thermal 

unfU 

generated. 

Hydrogen (H) 

Carbon (C) 

Methane (CHJ.*;; 

^ Ethylene (C,®*) ... I 

Oarbonic oxide (CO) ... ! 
Salphor 

Water (H^) 

Carbonic oxide (CO) 

„ add (CO,) 1 

Carbonic oxide and water ... 

1 „ acid and water 

1 ♦♦ acid ... 

1 Solpburous add gas (80,) ... 

8-0 

1*33 

2*66 

4*00 

3*43 

0*57 

1*00 

34*8 

6*8 

11*6 

17*4 

16*0 

248 

4*36 

457 

76 

162 

220 

196 

83 

67 

62,032 
4,462 
14,500 
23,613 
21,343 
4,326 i 
4,082 


calorific value of a fuel, or the heat gene- 
iwted by the complete combustion of 1 lb. of it, 
IS measured in two wave: either by the number 
of TOunds of water which it can raise through 
1 F., or by the number of pounds of water at 


the temperature of 212® F. it can convert into 
steam at the same temperature. 

Suppose C, H, and O are the weights of carbon, 
hydrogen, and oxygen respectively contained in 
a pouj^ of a given fuel, and suppose further, as 
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if nsufllj done, that the oxygen and a portion 
of the hydrogen exist in a state of combination 
io the form of water, so that the duposahle hy- 

drogem will be = and the calorific 

ralne of the fuel, therefore, will be: 

A = 14,600 C + 02*082(h - ?) 

= 14,600 |C + 4*28(h - jin Fahrenheit units, oi 

S = -^^{C + 4*28(h - 5)}in evaporation units, 

and the number of pounds of air theoretically 
needed for complete combustion will be: 

A = 11-6 C + 24 -8 (b - 

and the volume at 62° F. will I»e; 

V » 162 0 + 46r(H - ou. ft. 

In practice, however, the amount of air required 
is from one and a half to two times the theo- 
retical amount thus calculated. 

It has been found, however, that the above 
formula for calculating the heating value of a 
fuel gives results which are from 1*6 to 10*5 per 
cent too low, so that about 6 per cent should be 
added, on an average, to the calculated values. 

Another formula is now coming into use, one 
which is supposed to give more correct results 
than the above, and this is : 

Aj = 14,500 C + 62,082 H - 5400 (O + N), 

where N is the weight of nitrogen present in 
a pound of the fuel. 

1. Natural Fuels. — Wood, — Air-dried wood 
contains about 40 per cent of carbon, 40 per 
cent of chemically combined water, and 20 per 
cent of hygroscopic water, and has a calorific 
value of about 6400 Fahrenheit heat units. Air- 
dried woods containing 20 per cent of moisture, 
and having a specific gravity greater than 0‘5»5, 
are classed as hard woods; with a lower sjiecific 
gravity they are classed as soft. 

Feai. — Peat or turf is an agglomeration of 
decayed vegetable matter produced by the slow 
decay of pfcnts under conditions in which the 
aupply of air is limited, and is very widely dis- 
triDuted throughout the world. In Ireland the 
peat area covers one-seventh of the island, and in 
Oreat Britain it covers about six million acres, 
with an average depth of 12 ft. Gwd air-dried 
peat contains about 4G per cent of carbon, 1*5 
per cent of disposable hydrogen, 27*5 per cent of 
chemically combined water, and 26 per cent of 
hygroscopic water. On account of its great bulk 
as compared with coal, and the high percentage 
of water it contains, peat has not nitnerto been 
extensively used as a fuel, though many at- 
tempts have been made to prepare it in a form 
more or less suitable for the purpose. 

Lignite, — The lignites oocupy an intermediate 
position between peat and true coals, and are 
of four distinct ty^s: (1) Fossil wood or brown 
coal, the lignite of the Germans; (2) earthy lig- 


nite, without structure and earth^f in fracture; 
(3) conchoidal lignite (with no distinct vegetaliie 
structure); and (4) mtuminons lignite, a hUck 
shiny fuel having an earthy fracture and used 
more for the production of tar than as a fueL 

The lignites bum with a smoky fiame, and 
their calorific values vary considerably. In 
Fahrenheit heat units the mean calorific value 
of the four varieties are: (1) 8500, (2) 10,000, 
(3) 11,700, and (4) 12,000. 

Coal.-- Coals, properly so callec^ are distin- 
guished from the lignites by their deep- black 
streak, great density, and friability; ana when 
subjected to dry distillation they yield a greater 
amount of carbonaceous residue. Coals have been 
classified by Gruner into: (1) Non-caking coals 
with long flames, (2) caking^ long-flame gas coal, 
(3^ bituminous or furnace coal, (4) caking cosis 
with short flame, (5) anthracite ooais. In these 
coals the percentage of hydrogen present does 
not vary much, ana aver^es about 6 per cent; 
the carbon, however, varies from about 77 per 
cent, on an average, for those of the first-class, 
to about 91 or 92 per cent for those of the last 
division, and their calorific values from about 
13,500 to about 15,300 Fahrenheit heat units. 

Anthracite, — Tliis is often called hard coal, 
and is the ultimate product of the conversion of 
vegetable matter into coal. It was formed at 
high temperature and under great pressure, and 
has little, if any, volatile matter or hydrocar- 
bons. It is hai^ and lustrous, with a vitreous 
fracture; is not easily ignited; burns with a 
short flame and little or no smoke, and with 
an intense heat; contains from 93 to 95 per cent 
of carbon, and has a calorific value of about 15,300 
Fahrenheit heat units. 

Liquid Fuel, Petroleum . — Liquid fuels are by- 
drocarlions and are called oils. Oils of animal 
origin and vegetable oils extracted from seeds 
or other pr oducts are used as fuels only to a very 
limited extent. The chief natural liquid fuel is 
the mineral oil, or petroleum, obtained in lai-ge 
quantities from the oil wells of Baku and Penn- 
sylvania, and from many other sources. 

In its crude state, petroleum contains, on an 
average, 85 per cent of carbon, 13 per cent of 
hydrogen, and 2 per cent of oxygen and impm i- 
ties, and has a calorific value of about 20,tKX) 
Fahrenheit heat units. 

2. Prepared Fuels.— Charcoal is 
the cai'bonized residue obtained on the dry dis- 
tillation of wood, and is prepared either in the 
oiwii air or in closed chambers. It is black, 
porous, burns without smoke, and, in separate 
pieces, without flame. 

Coke, — Coke is the carbonized residue obtained 
on the di 7 distillation of coal containing hydin- 
carbons in a retort or oven. It is usually dark- 
rey in colour, is porous, hard and brittle, and 
as a slight metallic lustre. It commonly con- 
tains 80 to 93 per cent of fixed carbon, from 17 
to 5 per cent of ash, and from 2 to 3 per cent of 
impurities. 

Ibiquid Fuels. — Crude petroleum from the 
wells, when subjected to a series of fractional 
distillations, yields several varieties of liquid 
fuel: (1) Gasoline, (2) benzine or naphtha, (S) 
kerosene, (4) higher paraffins. Other liquid 
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fivils «r» aiso used, sudi as onida sbilft 0&, 
tallied hj the destructiTe diatilkUon of bita- 
nimous shale at 60(f to 70(f F., and 6eoich 
duile oil, which, when subjected to pnctical 
distillation, yields benzine or naphtha, Kerosene, 
paraffin, &c, 

OoBeous /Ws.— Ordinary coal or town gas and 
▼arious kinds of producer gases are used as fuels 
both for power and heating purposes. Coal gas 
w obtained by the destructive distillation of 
bituminous coal in cloced retorts, which are 
heated externally by a coke fire, the fuel used 
for effecting the distillation being quite distinct 
fr om the charge undergoing distillation. On the 
other hand, producer gas is obtained by the dis- 
tillation of coal in a closed furnace, in which the 
distillation is effected by using a part of the heat 
of combustion of the ‘charge’. 


^vapour to diainieet 1000 iLr wid wIE An it 
rnudi more thorou^y than 1^ Ibw of ouifdnNK 
It can also be used lor dkinfectdaiff byzea and 
any other places which can be dooed np so aatn 
keep the vapour in contact with the arUdea to 
be msinfeoted for a few hours. Foinaaaddehydia 
is the most effective ag«it known lor dianmetr 
ing by fumigation. 

Other Bul^Dces iwed for disinfe<^g in the 
form of vapour are chlorine, caibolic add, and 
nitric acid. Each of these has serious disadvan- 
tages, which have prevented it coming into gene- 
ral use, while none of these is more effective aa 
a disinfectant than formalin. [j, rJ 

Fumigation for Insect Posts.— The 
substances used for fumigating plants and seeds, 
for the destruction of insect life, are hydro- 
cyanic-acid gas, carbon disulphide, tobacco, and 


The heating value of coal ^aa varies from 620 / pyrethrum. The two latter are mainly uaed as 

to 800 Fahrenheit heat units per cubic footf 

while that of the various producer gases used 


in practice, viz. Dawson gas, Mond gas, Duff 
gas, &c., is only about a fifth of this. For 
further information of gaseous fuels see Gas 
AND Gab Plants. [ii. b.] 

Fuller's Thistle. See Teasel. 

Fumari^ the generic name for a group 
of plants which includes the Common Fumitory. 
See Fumitory. 

Fumisration.— To fumigate meant origi- 
nally to treat with smoke. It now means to treat 
with any fume or vapour, and the term fumiga- 
tion is specially applied to tho treatment of sub- 
stances witli vapours orgases, in order* to disinfect 
them by destroying noxions germs. Fumigation 
is also made use of in destroying certain kinds 
of noxious insects. 


I proprietary articles and need not bo further re- 
I lerred to hei-e. Neither seems to have any effect 
on the eggs of insects, and very little on scale 
insects, for which fumigation is jwrticiilarly valu- 
able, but they are excellent and safe fumigants 
for aphides, white fly, moths, and mosquitoes. 
Hydrocyanic-acid gas is used as a fumigant in 
this country under glass to kill Mealy Pug and 
Scale Insects. It is also u..ed for fumigating 
nurseiy stock before planting in orchards and 
gardens. In America, the Cape, and Australia 
It is used to fumigate trees in tfie open when 
attacked by scale insects, the trees being covei*ed 
with air-tight tents. This gas is generated by 
mixing potassium or sodium cyanide, sulphuric 
acid, and water. The gas is fatal to iiuman 
and most animal life, and innst in consequence 
be used with great care, or disastrous results 


Disinfection. —Various vapours are made use may happen to those employed in generating it. 

,•« 1 ... ^ ' 'T’K., 4.:^.. ...k: 1 . .1 


of in disinfecting by fumigation. The fumes 
produced by buiiiiiig sulphur, whicli consist of 
sulphur dioxide gas, have long l>een used for dis- 
infecting rooms after infectious disease. Sulphur 
fumes are proliably the best known and most 
extenhively u.sed of disinfecting vapours. They 
have been officially used and recommended in 
our own and other countries by sanitary autho- 
rities. In disinfecting with sulphur, about Ib. 
of sulphur should be burned per 1000 cub. ft. of 
sjiace. Liquid sulphur dioxide is now largely 
used instead of burning sulphur. It is more 
simple to use, and more certain in its action. It 
can be purchased made up in tins or syphons 
ready for use. In recent times the use of sulphur 
dioxide has diminished considerably, as it has 
been recognized that it is neither so sure and 
strong in action nor so convenient as certain 
other agents, such as fomialin. Probably in 
future It will be less used than in the ^t. 
Formaldehyde vapour is a far more powerful 
disinfectant than sulphur dioxide, and has the 
further advantage that it does not act so in- 
juriously on the contents of rooms as sulphur 
dioxide. Both in the form of liquid washes and 
as vapour it is now becoming one of the most 
extensively used disinfectants (see FormalikI 
^ere are various forms ^f apparatus by which 
it is obteined as vapour for disinfecting rooms 
and them contents. About an ounce of formal- 
dehyde in the form of paraform wiM give enough 


The funiigatioii should only be left in charge of 
I coiiifieteiit hands. One must also bear in mind 
the puHonous nature of the substances used. 
Tlie profKU’tions vary according to tlie kinds of 
plants to be treated and the state of the jilants. 

For fumigating diirmant fruit trees Wore 
planting, the quantities are as follows: 1 oz. of 
sodium cyanide, 1 oz. of sulphuric acid, 4 oz. of 
water to every 200 cu. ft. of space. It is even 
used in the same proportions per 100 cu. ft. of 
space, but now and then some harm is done to 
tne trees. The sulphuric acid and WKter are 
mixed slowly Uigether and then the cyanide k 
dropped into the liquid. The gas rapidly gene- 
rates; in consequence one has to procew with 
great care, so as not to inhale the fuilies, even 
for a few seconds. This may easily be avoided 
by purchasing proper fumigating machines, by 
means of which the cyanide can fc droppexi into 
the sulphuric acid and water from outside the 
fumigating chamber or glasshouse that is being 
treat^ 

For destroying Mealy Bug under glass on 
dormant vines, the same proportions may be 
used as on dormant fruit trees. For vines in 
leaf, not more than J oz. of potassium oy an ide or 
§ oz. of sodium cyanide should be used to eveiT 
100 cu. ft. of space ; to every ounce of cyani<to 
use I oz. of sulphuric acid and 4 oz. of water as 
before. This strength, however, is not sufficient 
to kill the eggs, so that two or even more funt- 
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gations are neceteary. This fumigation is best 
carried out at a tefm)erature of about 50° F., 
never above 60° F. It should be done on a dull 
or toward evening. The trees or plants 
treated should be as dry as possible. An excess 
of moisture on plants may lead to fatal results. 
Unless all these factors are paid attention to, 
some damage may be done by the gas. 

In treating nursery stock at the maximum 
strength, suc^ as apples and pears, to kill the 
Woolly Aphis, Mussel Scale, «c., it will some- 
times be noticed that the trps of the shoots 
of certain varieties are burnt. This does not 
matter at all, and no othei’ damage is done to 
the trees, whilst the insects in all stages are 
killed. Stoek should be left in the fumes far at 
least forty-five minutes, and best foi an hour. 


The fumigating chamber should be made to 
that the fumes may escape frora alx)ve, and the 
same applies to glasshouses. This may easily 
be arranged by a system of pulleys owning the 
top lights, and half an hour later the doors niay 
be thrown open. No one should be allowed to 
approach the structures for some time after the 
houses, &c., have been ventilated. If cyanide 
of T^otassium is used, it is very important that it 
bo the Mump’ cyanide, which is practically pure. 
The ‘stick’ cyanide contains only 40 per cent of 
pure cyanide. The cyanide in all cases should 
be broken into small pieces not larger than a 
hazel nut, as large lumps become coated with 
acid sulphate, which protects it from further 
action of the acid, and in consequence the fumi- 
gation is unsuccessful. In large houses it is 



I), Door of houie; K, kiwliolc; g. iipace below door; f , fan aiispcnded from roof, F», string through k to move 
fan; a, fumigating machine set for llriiig; c, tray with cyanide: r>, movable BUpport attached to string H passing 
under door; 8 + W, Imwl contabilng sulphuric and water; B, the same fired by pulling string IJ< — bowl tlien 
containing all three ingredients and gas generating. 


necessary to use a separate fumigating apparatus 
for every 10,000 cu. ft. to l>e treated. The 
fumes should be spread by fans fixed above them. 
In most of the colonies all introduced fruit stock 
and many ornamental plants, and even fruit, ai'e 
treated by this process before being allowed to 
proceed to its destination if insects are pi-esent: 
a wise precaution to prevent the introduction of 
foreign pests. 

The sodium cyanide seems to be the l^st to 
use, as it dissolves more readily than potassium 
cyanide, and weight for weight liberates 30 per 
cent more gas. 

A certain amount of fumigation is done with 
disulphide of carbon, but for plants it is not as 
successful as the former. It is largely used in 
fumigating grain to kill weevils, &c,, as well as 
for a ground insecticide. Where grain, seed, 
&C., is tumi^ted, 1 lb. of the disulphide is used 
to every 100 bus. of grain or every 1000 cu. ft 
of space. This substance, which is very vola- 
tile, should be placed in a flat saucer above 
the substance to be fumigated, as the gas is 


heavier than air and descends. It must also 
be used with care, as it is highly inflammable 
and the fumes are poisonous. It must not be 
used near any light or near live electric wires. 
As a plant fumigant it does not compare favour- 
ably with the former gas, but it is useful for 
the destruction of ground pests, for certain wood 
borers (e.g. Ooat Motk\ and for insect-infested 
seed and grain. The treated seed should be left 
in the fumes for at least twenty-four hours. 
Tobacco and pyrethrum are used by burning 
them in olosea houses or chambers, [r. v. t.] 

Fumitory (Fumaria officinalis^ Linn.) is a 
typical representative of the nat ord. Fumaria- 
cesB. On the cornfield it is a common, bald 
annual weed, but too diminutive to be trouble- 
some. The characters of the plant vary mu^, 
but it is always marked by the weidc, straggling 
stem, by the leaf cut into numerous segments, 
and by racemes of small purple flowers. The 
fruit is a minute one-seedea nut. 

Herbalists recommend decoction of fumitory 
for jaundice and skin diseases. [a. n. ic*a.] 
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Fig. i-MOULDS 

I, White Mould {Mucor Mucedo)^ part of a plant showing 
mycelium and spore-beads ( X 40). 2, Spore-case of Mucor 

with enclosed spores (x 260). 3, Resting-spore of Mucor 

formed by fusion of two branches (X 180). 4, Blue-green 

Mould {Eurotium)y mycelium with conidial heads (X 30). 
5, Conidial head of Eurotium (enlarged). 6 and 7, Stages 
in the formation of ascospores of Eurotium and PeniciUium 
(highly magnified). 8, Blue Mould {PeniciUium)^ mycelium 
with conidial heads ( X 40). 9, Conidial head of PeniciUium 
( X 200). 

Fig. OF PARASITIC FUNGI 

I, Hypha of a Peronospora living between the cells of the 
host plant and absorbing nutriment by knoblike suckers. 
2, External hyphie of an Erysiphe\ only the suckers pene- 
trate into the host plant. 3, Internal hyphae of a Polyporus^ 
boring their way from cell to cell of the wood. (All highly 
magnified.) 
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FiMif^—The Fungi may be briefly defined several oelle, but includee nothing comparable 
as a low group of plants witn vegetative organs to the embryo plant found in see^ The sporule 
of simple structure and possessing no green col- contains oil or some other food material, some 
ouring matter. In none of the fungi do we find living protoplasm, and a speck of denser proto- 
green leaves such as almost aJi flowering plants, / plasm — the nucleus; from this simple oegin- 
ferns, and mosses have. A few of these nigher ning the mould arises if conditions are suitable, 
plants have no green colour (see Dodder, Broom- Germination begins by the sporule absorbing 
rapeX but in actual practice these are not likely water and swelling, then one or more germ- tubes 
to be confused with fun^ Amongst the many are given off. Multitudes of germinations die 
varied organisms included in the lower groups away at this stage, because further growth will 
of plants, tlie presence of the green colouring i only take place wlien a supply of suitable f(^ is 
matter — chlorophyll—- as in the Algre (see art. available. If the germ-tube comes into contact 
Aloac), and its absence in the fungi and bac- ' with nutriment suited to the reuuirements of 
teria, is a feature of fundamental importance, the mould, it elongates and branclies, so giving 
Nutrition. — Plants absorb water and sub- rise to the vegetative lK>dy or mycelium of the 
stances in solution from the soil or other sub- fungus. Tliis mycelium, when examined by the 
stratum, and from the air they can obtain microscope, is seen to consist of numerous thread- 
gases such as oxygen and carbon dioxide. These * like tubes, known as hyphie, which contain pro- 
materials in themselves do not nourish the plant | toplasm. The young mycelium may frequently 
directly, but must be combined into new forms, ' be seen on the surtace of bread, jam, leather, 
such as simple pi-oteids and sugars, before they | &c., as a white rounded cushion of aerial hyphir; 
can be assimilated into the living substance of i other hyplue dip down and act as roots in fixing 
the plant. The power of building up absorbed ' the mycelium to its substratum and in absorb- 
substances into plant food is not possessed , ing food materials; they also secure food for the 
e<iually by green and non-green plants. This ' plant by giving oif a fluid— or enzyme— which 
is especially the case with carbon dioxide, the ‘ has the power of attacking insoluble niatters and 
gas given off by all plants and animals during ‘ rendering them soluble. Frequently fungi have 
respiiation. Green plants placed in light can their mycelium entirely embedded in the sub- 
absorb this carbon dioxide from the atmosphere stratum ; this is the case with the edible mush- 
and give off oxygen, the chief element in ‘tresh* room, which remains invisible until it sends up 
air. Non -green plants, however, iHjhave like its spore-bearing organs in the form of the well- 
animals, giving ofl‘ the carbon dioxide as a waste known toadstools. 

product which they cannot utilize ; for this rea- IIkproduction. — After a time the vegetative 

son a cellar, or other dark close place with fungi mycelium generally begins to give off sjK)rules 
growing in it, becomes deprived of oxygen and intended for dispersal, so that new colonies of 
filled with carbon dioxide and other gases fatal mould may be established. The forms of spcjres 
U) animal life. Since the body of a plant con- produced l»y fungi a!*e numerous and often per- 
tains a high proportion of carlsm, this power of plexing, esf>ecially when the same mycelium gives 
the green plant to acquire its supplies direct off seveial distinct kinds. Fungi are very sub- 
from the atmosphere gives it a very decided iect to changes in their surrounaings, sometimes 
advantage. Light is the chief agent in the pro- toeing amply supplied with water and nutriment, 
cess, and only plants which contain green chloro- at other times hardly able to obtain enough to 
phyll can utilize light as a source of energy, live on. These fluctuations and the necessity 
Fungi must obtain their carbonaceous food ma- for abundant reproduction are provided for by 
terial fi’om sources where it is to a certain extent the same fungus being able to produce different 
ready made. Hence they are found living as kinds of sporule ad^bid to meet every contin- 
saprophytes on dead remains of plants and ani- gency. The White Mould produces at least three 
mals, or preying as parasites on the living. This distinct forms of sporule, according to condi- 
diatinction is of considerable economic impor- tions: — 

tance. If a fungus attack a living plant, it will (a) In an actively growing culture, such as 
prcxluce injuries which in the case of cultivated can be obtained in a few days by keeping fresh 
plants may lead to financial loss. Saprophytes, horse droppings, or some bread, or malt, in a 
on the other hand, are active scavengers, utiliz- damp covered dish, numerous slender stalks 
ing dead remains and excreta, thus preventing with a white (or in some cases black) head can 
their accumulation, and even making them avail- l>e observed growing from the mycelium (fig. 1 
able again as sources of food for plants. The (1) and (2)). Each head consists of a spore-case 
line between them is not always a sharp one, containing ^res, and when the case bursts, the 
for many fungi are known to live on d^d re- spores are disperaed so widely that they can be 
mains during part of their existenc^e, and under found in almost any room. These stKires can 
favourable conditions to become parasitea only live for a short time, and soon aie unless 

Growth. — The growth and reproduction of conditions occur favourable to their germination, 
fungi can be followed if careful observations (6) When the mycelium is not exposed to air 
are made on the common forms of mould which but is entirely emli^ded, as it is inside a cheese, 
grow so frequently in damp places (fig. 1). As sporules are produced by a process of budding 
a rule, a fun^s starts its career from some very similar to that of yeast, hence known as 
kind of sporulk The sporule is like a seed in ‘mucor-yeast this form carries on fermenta- 
that it gives rise to a new plant, but its simple tions like true yeast 

structure makes it very different from the com- (c) When the nutriment is almost exhausted, 
plex seed. A sporule may consist of one or then resting -spores or zygospores are formed 
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(ftg. 1 (SU This kind ®f spore is formed after 
tiro hypnal filaments have tnsed and their con- 
tents have mingled, hence it is a spore resulting 
from a sexual process, A zygospore has a thick, 
wrinkled coat, and can live for a long time in 
a dormant state, or perhaps be blown about by 
wind or carried otherwise, till it comes into con- 
tact with moisture; then it will give out one or 
more germ-tubes and so found a new colony, all 
the more vigorous because of itsdouble parentage. 

The Blue Mrmld {Penidllium) and the Blue- 
giwen Mould {Eyrotiwm) are also common. They 



Tig. 8. —Downy MUdow of Grape Vine (P^ronospora viticold) 

1, GrapeM ahrivolkMl (roin Httuek (iiat. uixe). *2, Braiiulies Mitli 
the Buiiinier sporea oniergiiig from a leaf ( x Sd) 8, 4, f>, Forma- 
tion of motile sporea from euminer spores ( x 850) 6, Fusion of 

male tube with egg organ to form a restiiig-spore (x 850). 


exhibit two well-marked forms of apoiule, one 
produced in great numbers and shortlived, the 
other resulting from the fusion of two tubes and 
capable of surviving for a long time. The short- 
lived are known as conidia, and are not formed 
inside a covering, but arise in chains from peg- 
like sterigmata on the swollen head of the coni- 
diophore (fig. 1 (4), (5), (8), (9)). The longlived 
are distinguished as aacospores, and are formed 
inside a covering — the ascus — which again is 
enclosed in a thick case, the ascus-fruit (fig 1 
(6), (7), and fig- 6)- 

Clabsification of Fungi. — Just as the flower 
structure has been adopted as a better guide to 


the classification of flowering plants than f&e 
somewhat changeable characters of leaves cn* 
stems, so with the fungi the different forms of 
sporules are used. The natural classification is 
baaed on the reproductive organs of the sexual 
generation. If these are unknown, the other 
forms of sporule are taken as guides. The 
botanical name of a fungus also follows the 
binomial rule used for higher plants; for ex- 
ample, the Ergot fungus behmgs to the genus 
Clavic(»ps, and the species ; its botani- 
cal name is Clavicmn pniyarea. Genera which 
ai*e closely related are grouped into fami- 
lies, and these again into still larger cate- 
gories. The following example will illus- 
trate this: — 

Botanical, i.e. the generic-specific name: 
ClavirepH purpurea. 

Family: Hypocreop. 

Su b-order : Py renomycetes. 

Order : ANcouiycetes. 

Sub-kingdom: Fungi. 

The details of grouping fungi will alw^ays 
b(‘ tlie work of the s[)ecia!iKt, but an ele- 
mentary knowledge of jKirasitic fungi is 
iiH<‘ful to tlie grower of jilants as a guide 
in selei-ting methods of treatment. A short 
account of tlie more imjxu’tant groups is 
given here, suflicieiit to connect together 
the ])ara8itic fungi injniious to cultiv^ated 
plants which ai’c described, and in many 
cases illustrated, tbrougbout tlic Cyclo- 
j>edia. 

The True Fungi have generally a my- 
celium compost'd (»f filamentous li>pha‘, and 
this, along with the chaT’act(*rs of their 
sporules, enables them to be difierentiated 
from other low groups of non-green organ- 
isms. Tlio Bacteria are most ctmvenit'utly 
considered as a separate group (see Bac- 
tkiua). Tlie Myxom^veetes, or slime fungi, 
ai’e also excluded from the true fungi (see 
Finokr-ano-Tok). The following are the 
more important groups of the true fungi: — 
Order Phjfcomtn'etes., or Ahja-like Fungi. 
— The simjdest forms are found in water, 
Olliers in moist places, and a number live 
on land or on land-plants. 'Jhe resem- 
blance of their reproductive organs to 
those of the green algje has given rise to the 
view that these fungi may be algie which 
have become saprophytes oi* parasites, and 
which Imve lost their green colour. The 
group includes the species f>f Pevonospora., 
which give rise U) the Downy Mildew dis- 
ease oil many cultivated plants. The mycelium 
is internal, living amongst the cells of tlie host 
plant and obtaining nourishment by special 
suckers (fig. 2). The summer sporules are formed 
on blanches which emerge from leaves, &c., of 
the host plant ; each may gi\ e rise to several 
motile snores with hair-like appendages which 
enable thorn to swim in dew on the leaves, and 
so carry infection fi-om one part of the host to 
another (fig. 3 (2X (3), (4), (5)). Resting-spores 
result from the fusion of a male tube with an 
egjg-shaped female organ (fig. 3 (6)). Other de- 
tails of the life-history of the Downy Mildews 
and how to combat their attacks will be found 
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Fig 4,— Powdery Mildew of Peach (Spturwtheca panntaa) 


Mycelium and conidiophores on surface of leaf Several of the rlj>e terminal conldla have fallen and are 
geniiinatiiig (highl> magnified). (Kioni Tuheiif.) 
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in the various articles on parasitic fungi of crop 
plants. The coinnion potato disease is tlie woik 
of Phi/tophthora in festam^ a closely allied fungus 
(see Potato Disease under the heading Pota- 
to — Parasitic Fungi). Moist conditions are 
specially favourable to the growth of Phvcoiuy- 
cetes, hence we find several .sjK'Cies very tlesti ac- 
tive amongst seedlings (see Dampinq-off). Ci/h- 
tofmn, another luember of the group, gives rise 
to White Rust of t'rucifeiw (see Radish Para- 
sitic Fungi). Fish are also hosts of fungi of 
this gixiup, as in the case of the salmon disease, 
due to Saprolegnia ferox. Flies, caterpillars, and 
other insects are also killed off in large numbers 
by other Hi>ccies. In addition to these parasitic 
forms there are numerous saprophytes. 

Order AscomyceteSy a Jar^je jtjroup of fungi 
which at some period of their life-history ha\e 
ascosjhU’es developed in a special sac called an 
ascuH (tigs. 5 and 6). 

Sub-order 1, Pyrenonxycetes. — The Erysipheoe 
attack many cultivated plants and give rise to 
Powdery [Mildew, which is distinguished from 
Downy Mildew (see above) by its external my- 
celium (fig. 2 (2)), by its summer sporules or 
conidia produced in chains (fig. 4), and by the 
aacns-fruits. The latter appear on leaves, &c., 
as tiny black specks which are easily detached 
and (»iTied about by wind and animals. When 
the time comes for germination, the outer case 
breaks and the ascus-sacs emerge and burst, thus 
liberating the ascospores (fig. 5)l Additional 
details will be found in arts, on Gooseberry — 
Parasitic Fungi, and Rose— Parasitic Fungi. 
The Ergot of gras^ and cereals (see Rye— Para- 



Fig 6 

A, Aicua-frult of Eryniphe coiiimunla; wi, mycelium 
B, The Mine (more highly iiiagnlfled), ihowiiig e^pe of 
aaci (a), In which the woeporw can be seen. 

siTic Fungi) is an example of this group with 
a somewhat complex hfe-nistorv. L^-spots on 
cultivated plants are frequently caused by As- 
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comyceteg, which live on the leaves and produce 
summer -spores, while the winter ascus-s^e 
comes to maturity on the fallen leaves. Tne 
canker of orchard and 
other trees (Nectrm) 
also belongs to this 
group (see Apple- 
Parasitic Fungi). 

Sub-order 2, DU- 
comycetea. — The as- 
cuH- fruits in tliis 
group open when 
mature into cup- 
shaped or saucer-like 




FIff.O 

a, riinliki* iiM( iiH fniiU (if Pe7.l7ii auruiitia, an orange- 
coloured Ditironiyuete. Small portion fiom inaidu of cup 
showing aHciiB aaca with 8 aacoaporea (highly magnified). 

disks, lined inside with a compact layer of asci 
and slender hairs (fig. 6). Many of them are 
brightly coloured aiuT may measure an inch or 
more across, hence they are conspicuous fungi. 
Almost all the species live on dead wood, &c., 
but a few are parasites, and are refened to in 





Fig. 7.-- The Common Edible Mushroom 

A, Group of Mushrooms, two of which are full-grown, and one 
is still unopened; m, mycelium; p, pileus; I, lanielln; a, the 
Tell ; «(, stipe. B. Section tlirough the oap showing glll-pUtes. 
0. Portion of a gill-plate, more highly magnified; Ay. hymenium; 
sA, sub-hymen ial lager; t, traroa. n, Part of o, ■till more mag- 
nified, showing two iMuidia (b\ one bearing baaidioapores <«) ; 
p, paraphy'sis ; sf, sterigmata. 


other pages (see Larch Disease, Clover Sick- 
ness, STOAjfORK— P arasitic Fungi! 

Oi^er, Hemtaacomycetea . — A number of fungi 
are placed here because they are regarded aa 
intermediate between the Ascomycetes and the 


Phycomycetes. The Yeast -fungus (Sacoharo- 
mycea) is a well-known member of the group. 
The Exoasci are parasites on many plants, and 
produce asci on the outer surfaces of leaves and 
fruits, but no ascus-fruits are fonned. Amongst 
the commoner diseases caused by the Exoasci are 
‘pocket-fruits’ on plum, leaf -curl of peach, leaf- 
spot on birch, poplar, &c., and ‘ witches’ brooms ’ 
on birch, cherry, &c. ; they are further described 
in the articles on parasitic fungi of these plants. 

(3rcler, Baaidiomycetea. — The distinguishing 
feature is that tlie spores (basidiospores) are borne 
on hasidia, which are generally club-shaped, and 
have two, four, or six short slender branches, 
each of which hears one basidiospore (fig. 7). Tlie 
basidia generally stand closely and form a layer 
or hymenium, which covers the gills on the lower 
surface of tlie Mushroom. The mycelium or 
spawn lives buried in humus or decaying matter, 
but some species are parasitic on living timber. 

Sub-order 1, Hyivenowycetea . — This includes 
the many forms of Mushroom fungi. The Aga- 
rics or toadstools are almost all saprophytes, and 
several species are edible. The Honey Agaric 
{Agaricna meUeua) is, however, a parasite very 
destructive in young tree plantations. The my- 
celium is at fiist saprophytic, but it has tne 
power of attacking living roots through wounds, 
thence it sprt^ads up the tree between the bai k 
and the wood ; the spore- hearing toadstools ap- 
pear at the base of tne tree, a connection being 
kept up between the mycelium which produces 
them and the hyplue which absorb nutriment 
up in the tree by means of black cord like 
strands which can be seen under the dead 
loose bark. The Polypores are another 
family very injurious to timber trees. The 
spore-bodies are frequently bucket- like, 
attached by one edge, the upper side being 
compact and forming a roof, while the slits 
and pores on the lower surface are lined 
by the hymenium (fig. 8). Other details 
useful to the forester will be found in the 
arts, on Parasitic Fungi of Beech, Ash, 
Oak, and on Timber-destroying Fungi. 

JSub-order 2, Gaateromycetea . — The most 
familiar examples are tne puffball fungi 
Ujycoperdouy &c.), so common in grass land. 
The distinguishing feature is that the 
liasidiospores are Formed in closed cham- 
bers, from which they escape by rupture 
of the envelope (fig. 9). All the fungi of 
this group are saprophytes and frequently 
attain a lar^ size. 

Order, uemihaaidioniycetea. — This in- 
cludes two important families of parasites 
— the Rust lungi, and the Smuts and 
Bunts. At one time these were ranked 
as independent orders, but recently have 
been linked to the Basidioniycetes, because 
at one period of their life-history they 
pass through a basidium stage. 

1. Uatilagineo! (Smut and Bunt Fungi). 

— If one follows out the life-cycle of Uati- 
lago or Smut (see Barley— Parasitic FungiX 
or that of the ^nus Tilleiia or Bunt (see Wheat 
—Parasitic Fungi), it will be found that the 
dark sooty powder formed in the ears and 
grains consists of spores, which if plao^ in a 


75 


Fungi 


drop of water will germinate in a few days; | are formed inside an aecidiuui^cup (tig. 11, c); 
they give off short tubes, the basidia, on which | apermatia are tiny sporules formed inside much 

smaller cups, which are firener- 



Fig. Daedalia quercina on Oak 

basidiospores are formed, capable of infecting 
fresh plants of wheat, barley, oat, or some other 
host plant (fig. 10). 

2. Umduiece (Rust Fungi), a widespread 
group, parasitic on almost every cultivated plant, 
and very common on wild plants. The life- 
history is frequently complex, and may involve 
the formation of five forms of sporules (fig. 11). 
The life-histories of the more important para- 
sitic rusts are given under each crop-plant, so 
that it is only necessary here to refer briefly to 
the kinds of sporules. The tcleutottpore is formed 
by almost every rust, and it is used as a basis 
of classification ; thus rusts with one - celled 
teleutospores are placed in the genus Uromycea^ 
two-celled into Piicciniay and so on. The teleuto- 
spore has a thick dark coat, and is thereby 
adapted to live over winter as a resting-spore. 
When germination takes place, one or more 
germ-tubes are formed and near a few branches, 
each of which gives oflT a tiny colourless sport- 
dium; the germ-tube 
is regarded by some 
to be a basidium bear- 
ing basidiospores (fig. 

11, b). The infection 
of a plant is effected by 
these sporidia. Some 
rusts (see Hollyhock 
Rtbt) only form teleu- 
tospores and sporidia, 
but it is more frequent 
to find uredospores on 
a rusted plant during 
early summer, and 
the teleutospores later 
in the season. Uredo- 
spores differ from 
teleutospores in their 
lighter brown, orange, 
or yellow colour, and 
their thinner walls 
(fig. 11), and they do 
not retoin their vitality so long. The most com- 
plex life-history is met with when cecuUospores 
and apermatia are produced in addition to the 
three forms already described. JScuUospores 


cups, whicn are gener- 
ally present on a plant along 
with the cecidium-cups. Some 
rusts with an secidium stage 
have two distinct forms of my- 
celium occupying different 
plants; for example, one rust 
of grasses and coi n crops has its 
ur^o-teleuto-mycelium in these 
plants, whereas its eecidium-my- 
celium is on Barberry (see Itust 
under Wheat — Parasitic 
Fungi, and also fig. 11); other 
exam pies of these ‘ two-host rusts’ 
are described (see J uniper, Pinf 
— Parasitic Fungi, &c.). On 
the other hand, all forms of spore 
may occur on one plant (see 
Asparagus— Parasitic Funoi, 
Rasp— Parasitic Fungi, &c.). 



Fig. 9.— Oeagtcr multiddufi, a Oaateromycet^ 

Two ipore ckpanlea after appearing above-ground; at 
flrat eacfi wai enclosed in a leathery envelope, but later 
this has ruptured in two layers; the opening in the inner 
envelope allows basidiospores to escape. 

Order, Beuteromycetes . — This includes a large 
number of fungi which do not fall under tlie 



Fig. 10.— CiemiinatioD of Spores ot Runt and Smut 

A, Two aporea of Bunt (THUetia tritiei) germinated In motet air, each with a abort germ- 
tube bearing a crown of long sporidia (t^idlosporea) , aeveral pairs of these have fos^ 
and produce secondary sporidia (e) B, Two spores germinated in water p. Oerrolnated 
spores of Smnt {UtUlago) In plum-gelatine, the oval bodies formed oo the two more 
■pomia. (From Tubeuf ) 


advanced ones are i 


above groups. They are a very mixed lot, and 
it is generally believed that they are stages in 
the life of fungi whose life-histories are not yet 
fully known. Many parasites are included in 
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the group, some of them of considerable eco- 
nomic importance, and are 
referred to in connection with 
plants described in this Cyclo- 
pedia. A few may be men- 
tioned here for reference : 

pie and Pear — Leaf-spot, 
ieat-Bcald, fruit rot, fruit scab; 



Barley and Oat— leaf-stripe; Tomato — leaf-mst, 
black rot, sleeping disease, &c. 

This brief account of fungi may be supple- 
mented from the textbooks: e.g,^ G. Massee, 
Textbook of Fund (Duckworth, 1906); J. W. 
Oliver, Systematic^tany (Blackie); Tubeuf and 
Smith, Diseases of Plants (Longmans, 1897); De 
Bary, Fungi (Clarendon Press), &c. [w. g. s.] 



Fig. 11.— Puccinia gramlnls 

A, Portion of a ruat-pntch with uredosjwres («»*) and a teleutoapore (0. B, Tcleiitoapore germinating, with a 
genn tulje (biiHliliuni) buurlnn Hpoinliu c, Settion <»f a leiif of Uaihfin lotuiiunj tupB (a) on tin* lowoi BUifute, 

Hoenuatlu-rupB (c) on the nopti Hinfuuo, d, oidUioapoieii, p, wall of rcUdiuin cup v^hich eailiei formed a cluaea 
chamlter. (All highly magnified ) 


Funfl^lcldos- — A fungicide is literally a 
fungus killer, but the t-erm also includes sub- 
stances or processes whicli check fungus growth. 
p! 08 erv’'atives used in manufacturing i)rt»ceHst*H 
are more or less fungicidal or Uictericulal. The 
chief use of fungicides is for tlie suppression of 
fungi pamsitic on plants or animals. The ob- 
ject aimed at is to utilize the fungicide so that 
It will kill fungi witliout doing much injury to 
the affected crop plants, animals, or man. A 
fungicide judiciously employed liecomes a useful 
weajion after otlier preventive and remedial 
treatment has failed. Suggestions on the best 
fungicides and their use are given in the articles 
on parasitic fungi or fungus diseases of the vari- 
ous plants dealt with in this work, and these 
should be consulted. It is also necessary to know 
the life-history of the attacking fungi, and to 
select the stage most suitable for ti'eatment. 
The stage of growth of the host plant is also 
important: thus the strongest fungicides can be 
used for winter treatment of trees and shrubs 
without leaves, or for seed treatment; weaker 
fungicides are used for fully developed foliage 
and for some kinds of fruit; weaker still for 
young leaves, flowers, and soft fruits. When 


a fungicide is too strong, this is indicated by 
the curling or brow’iiing of the leaf margin, or 
tlH‘ appeiiiance of brown spots or holes in the 
loaves. Plants vary so much in their resistance 
that it is impossible to prescribe for every con- 
tingency ; and success depends much on the 
care and skill of the operator. 

The literature of fungicides is extensive, and 
scattered through many textbooks and periodi- 
cals; only a few of the more useful recipes aie 
given hei’e.* 

Preparation. — Precautions. — All fungicides 
should be treated as poisons, although some are 
only slightly so. Bottles, &c., should be labell^ 
and kept locked up. The operator should not 
allow materials to touch hands or face, and 
should wear overalls and glo\ 0 H. Iron vessels 
are frequently acted on bv chemicals, hence 
wooden or earthenware vessels are better. Seeds 

1 Z^tteraftire— spraying of Planta, by E. G Lodeman (Mmc- 
millan, London, 1>'96), Is the moat complete account. Fungi- 
cldta and Inaecticldes, and Inaecta and Fungi, by GF. 
Strawaon (Spottlawoode, LondonV are uaeful for recipea. 
Journal of Board of Agriculture, also leaflets and diagrami, 
deal with more important diaeaaea and treatment. Pnb- 
lloatioM of agricultural colleges in Britain, U.S Amarion, 
and Europe ; alio agricultural and horticultural Journal!. 
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or plaotB after treatment should be kept away 
from domestic animals for some time. Fruit^ 
&C., to be used as food should not be treated 
when near maturity. 

The materials us^ e.y. copper sulphate, &c., 
should be purchased from reliable d^ers, who 
will supply pure and of the stren^h required ; 
cheap qwities frequently contain injurious sub- 
stances. 

Fungicides are applied in three ways: spray 
fluids, drypowders, or in the form of vapour. 

Speay fxuiDa — Useful for almost all para- 
sitic fungi 

1. Copper Svlphate (bluestone, blue vitriol, 
blue copperas). — The purest is 98 per cent 
strength; the cheaper kinds contain iron sul- 
phate, which is likely to damage foliage. It 
IB used (1 lb. in 10 gal. water) for spraying trees 
in winter; also as a seed steep (see seed treat- 
ment below), and for spraying charlock (see 
SpratingI 

2. Bordeaux Mixture, — The most useful of 
the copper spray fluids. 

Materials : Coj>per sulphate (98 per cent) ... 1 lb. 

Quicklime (fresh burnt) 1 lb. 

Water 10 gal. 

Directions (Strawson’s). — Dissolve copper in 
half the water in large wood vessel ; slake lime 
to ])owdor, the finer the better, and add rest of 
water; pour lime mixture into copper solution 
and stir well. On settling, the clear fluid should 
not be tinged with blue; take some in a white 
cup and add a few drops of potassium ferro- 
cyanide (1 oz. in 10 oz. water); if a brown 
colour appears, add more lime. When spray- 
ing, the lime must be kept in suspension by 
frequent stirring. The strength of tne mixture 
is varied to suit different plants by increasing 
or reducing the amount of copper according to 
the following table; the lime must always be 
present in excess, and is regulated by the ferro- 
cyanide test: — 

Weak Bordeaux lb. copper sulphate in 10 gal.J 

Medium „ (1 „ „ „ ) 

Strong „ (li-2 „ „ „ ) 


Bordeaux mixture may be purchased in a pow- 
dered foim, and is ready for use when mixed 
with water; this is a convenient form when 
small quantities are required. 

3. Copper Sulphate arkd Washing Soda {Bur- 
gundy Mixture). 

Materials : Copper sulphate (98 per cent) ... 2 lb. 

Wasning soda (pure) 2^ „ 

Water lOgaL 

Dissolve copper in 9 gal of water in a wooden 
vessel, und tlie washing soda in 1 gal. of water; 
pour soda solution into copper, stirring continu- 
ously. The mixture is tested with blue litmus 
pamr; if this turns red, more soda solution is 
added, with stirring, till the paper remains blue. 
This fluid has been found superior to Bordeaux 
mixture for spraying potatoes (see Potato Dis- 
XAflt under the heaoing Potato — Parasitic 
Fungi X It is more easily prepared, adheres 
better to plan^ and has no grit to choke the 
ipimying machines. 


4. (hprem^wAmmMiot^ 

Maierislf : Copper osrbonate 1 oi. 

Ammonia (strongeet solution) ... A pt 
Water ... ^ ... iJJal. 


Dissolve copper in some water, and add am- 
monia careMly till a deep- blue fluid with no 
suspended matter; excess of ammonia to l»e 
avoided. Add water to make 10 gal This 
fluid leaves haidly any trace on foliage. 

6. Potassium Sulphide (liver of sulphur or sul- 
phuret of potassiuml— The sulphide is kept in 
well -stoppered bottles and added to water as 
required, 6 oz. in 10 gal. water; some plants 
can stand 10 oz., others only 2 oz. strength. The 

S fluid is yellowish -green, aud is useful for 
n and greenhouse. A little plaster of Paris 
may be added to show where spray has fallen. 

6. /ron (ferrous Bulpliate, gi’een vitriol, 
&c.) — Used to wash trees in winter, 10 to 40 lb. 
in 10 gal. water. 

7. Aiwie, Sulphury and Salt Spray Fluid for 
winter tv ash. 


Materials : Quicklime 

(Strawson) Flowers of sulphur 
Common salt 
Water 


71b. 

lb. 
31b. 
10 gal. 


(a) Boil half the lime with all the sulphur in 
3 gal. water for an hour; (/>) slake other half 
lime, mix with 3 gal. water, adding the suit. 
Pour {b) into (a) and add rest of water. 

8. Combined Spray Fluids for Fungi and 
Insects (see Jour. Board of Agriculture, xi, 
1905, p. 645). 

Spraying Machines. — The equipment varies 
from a hand syringe to a horse-clrawn pump and 
sprayer. Makers’ catalogues should be consulted 
before purchasing; see also Jour. Board of Agri- 
culture, April, 1W)5. Imjiortant conditions are: 
j (1) Portability ; (2) ability to produce fine evenly 
I distributed spray ; (.3) nozzles capable (jf pass- 
1 ing suspended lime, &c., and of distributing 
i both above and below leaves; (4) the mixing 
• gear for stirring up; (5) non-choking of any 
part when used with Bordeaux mixture; (6) 
must not corrode. See also Spraying. 

Seed Treatment.— for smut, bunt, 
or other fungus spores adhering to seed. The 
methods employed are described under Barlkv 
— Parasitic Fungi. 

Dry Fungicides. — 1. Sulphur (flowers of sul- 
phur, or sublimed sulphur). — Dusted or applied 
m bellows to foliage for Powdery Mildew (see 
iuNOi — ‘ Erysiph^ ’, and Bose — Paeabitic 
Fungi). 

2- Lime in a fine powder, sometimes employed 
as a fungicide, but is more suitable for insects. 

3. Iron Sulphate (4 oz. per sq. yard or j cwt. 
per aci’e) mixed with ashes is retx)niinenaed as 
a fungicide for application to soil, not to planta 

Gas Processes. — L Sulphur . — ^Becommended 
by gardeners for fumigating greenhouses for 
powdery mildew. See Grape Vinx— Parasitic 
Fungi. 

2. Carbon Disulphide or preparations contain- 
ing it are employed for soil treatment against 
fungi and insects. [w. 0. s.] 
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Wungum Qnats. See Mtcetophilid^. 

Fuiion^i one-eighth of a niile, or 220 yd, 
equivalent to the side of a square of 10 ac.; 
originally regarded as the length of a furrow 
in a field of this size. 

Fur Mothy a sp ecies of moth l)elonginff to 
the Tineidte or clothes moths, which attack furs 
and do much harm in fur stores. See Tinea. 

Furrier's Ref UM« See Nitrogenous Or- 
ganic Manures. 

Furrow. — The word furrow has several dis- 
tinct meanings in farming practice. It usually 
means the interval or depression between two 
adjacent ridges, but it may also refer to the 
trench made by the plough in turning over 
furrow slices in the operation of ploughing. 
Shallow surface drains are sometimes called 
‘furrow’ drains. See Ploughing. 

Furrow Proosor. — Furrow preasers are 
chiefly used on light land, especially on light 
chalk soils, where it is difficult to get a firm 


seedbed without them. On ordinary soils they 
are chiefly used for compressing the land for 
wheat, which especially requires a firm seed- 
bed; but on light chalk soils it is a common 
practice to use them for consolidating land to be 
sown with oats and barley. They are specially 
' valuable after grass and clover leys, as they 
form a firm seed track at an even depth, and 
prevent the seed from falling too deeply, as 
often occurs when the furrows are not well 
packed. The furrow press is made with two 
or three, and sometimes four, heavy ring sec- 
tions, strung on a spindle, the land side of the 
frame having a balancing light travelling wheel. 
The sections can be adjusted to the width of 
the furrows. Tlie furrow press follows the 
ploughs, the horses in the shafts walking up 
the open furrow last turned, thus pressing as 
many furrows as there are rings; consequently 
the number of ploughs a preswer will work to 
is decided by the number of rings, [w. j. m.] 



Furrow Presupr 


Furrow SlicOy the slice of earth turned 
over by the plough. The requisites of good 
furrow slices are that tliey sliould all be of a 
uniform breadth and depth, that they should be 
parallel and straight The shape of the furrow 


mIk (> vaiies according to the make of the plough 
and the method of plougliing. See Ploughing. 

Furso — also known as the Whin or (hirse — 
a spiny evergreen leguminous shrub with bright- 
yeUow flowers. See Whin. 
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CUlbbrOf a name given by Von Buch to dio- 
rites containing pyroxene in place of amphibole 
or mica. The rock now regarded as the typical 
gabbro consists of a lime - soda or lime felspar 
and augite (often diallage), with magnetite or 
titanic iron-ore. Qabbros, like diontes, form 
rugged country, and yield ferruginous and fairly 
calcareous soils on weathering. Olivine-GaU»'o 
contains olivine in addition. This rock forms 
tlie dark mountainous masses, cleft by irregular 
joints, of the Cuillin Hills in Skye, and the simi- 
larly irregular mountain of Carlingford in Co. 
Louth. [o. A. j. aj 

CSblbC^f the triangular end of a building 


from the level of the eaves to the ridge of the 
roof. Gables may simply be a continuation of 
the end wall, or they may slope inwards at an 
angle from the level of the wall heads, as in the 
‘pavilion’ or ‘hipped’ roof. 

QacMIIMi a group of the blood - sucking 
diptera belonging to the family Tabanidse. See 
Tabanus. 

Qaltinsi or Qaitnins, a method of facili- 
tating the drying of sheaves of com during 
harvest-time. The sheaves are loosely tied near 
the top, given a swirl so as to spread out the 
bottom, and then set on the ground singly 

Qala, a shrubby plant found in bo^ and 



Galeopsis — Gallon 7 9 

moorlands which emits a strong and pleasing tips in the male; hind wings ashv-grej, with 
fn^rance. See Boo Myrtle. mle fringes edged with white ; heaa, tnorax, ab- 

CbllMpsiSf a weed belonging to the nat. domen^ and antennsedull-yellowish-brown. The 
ord. Labiatae, commonly found among oats. See female is larger and darker than the male, and 
Hemp Nettle. the head and thorax reddish-brown: the snout 


Qalaruoella tanalla (the Strawberry- 
leaf Beetle). — A small beetle, only J in. long; it 
is oblong-ovate, and convex in shape, dull -yellow 
to brownish ; head yellow, with a broad black 
stripe on the top; thoiax with yellowish tint, | 
a dark line along cential furrow, and on each | 
side a small round depression; wingcases granu- , 
lated and shiny, varied in colour, sometimes 
yellowish, at others brown, with margin and 
suture yellow, and often a brown spot on each; 
abdomen black beneath ; legs pale ; antenme i 
long, black at the tip. 

Normally it feeds on Willow, Alder, Spira?a, 
and Poteiitilla (Silver Weed). The Injetles and 
larvse perforate the leaves in irregular holes 
right through the leaf, and also they eat off the 
outer skin. Tlie beetles lay their eggs on the 
under side of the leaves. I'wo or more broods 
occur. The larvjc are elongate and wrinkled, 
with lateml tubercles, and with a tul>elike anal 
process. They are gregarious, and hence very 
narmful wliere they occur. The puiml stage is 
passed in the gi’ound. Treatmnit consists of 
spraying witli lead arsenate to kill the second 
biDod after the fruit is picked, and removal of 
all weeds and rubbish betw'een tlje l•(»W8 in late 
autumn. [f. v. t.] 

OaliuiTii a genus of weeds belonging to the 
nat. ord. liubiaceoe. See Bedstuaw. 

Qall, Saddle. — Galls resulting from the 
pressui’e of saddles or harness should receive 
prompt attention, as they aie likely to throw 
the animal out of work, cause much pain, and 
induce lasting fidgetiness w'hen mounted. Ne- 
glected saddle galls lead to fistulous withers 
(which see). Flinching over the region injured, 
when pressed by the hand, swelling, and per- 
haps abi-asion of the skin will be noticed, and 
time will generally be saved by poulticing, and 
rest from labour. If the animal cannot l»e spared, 
the offending saddle should be cut out or tlie 
collar or harness pad raised by other means, so 
that no bearing shall take place on the gall. A 
cooling aperient may be given with advantage 
to horses full of corn or disposed to fonn matter 
on slight provocation. In the case of failing to 
disperse galls by fomentation and poulticing, it 
may be necessary to ripen them and lay open 
with the lancet, which should be done with a 
bold incision if done at all, or matter again 
accumulates. A paste of fuller’s earth and gly- 
cerine assists the healing process. The ^in 
should be allowed to harden oefore any pressure 
is again permitted. [h. 

CteJIeria ceraana (the Bee Moth).— ne 
caterpillars of this moth at one time were very 
annoying to beekeepers, but since more scien- 
tific apiculture has oeen in vogue, little harm 
is done by them. The moth (see fig.) is about 
I im long, and with wing expanse of from 1 to 
H in. ; front pair deep- reddish -grey, yellow- 
isn-brown towards the inner margin, with two 
faint brown oblique bands; sometimes there is a 
faint greenish tinge, and they are notched at the 


I is also longer, and the wings nearly rectangular, 
j The moth is double - brooded, the first bi’ood 
I appearing in April, the second in August and 
September. The female lays her eggs in the 
cracks and crevices of the beehives at dusk as 
small white ^dobular bodies which hatch in al)out 
seven days. Tlie larva (see fig.) when full-grown 
is about 1 in. long, cylindrical and yellowish- 
w'hite in colour, with brown head and second 
segment, typical lepidopterous legs ; each seg- 
ment has faint yellowish -brown sjxits, all of 
which emit a single hair. The young larva- Hi»ek 
the lower layers of the comb. After feeding on 
wax they spin themselves tulies of whitish silk, 
where they pass the day, feeding at night. Tliree 



OaUeria cereatui (the lii*o MoUi) 

1, Moth. 2, l<arva. 3, Cocoon 

to four weeks is the period of life, and all this 
time the silken tubes aie being enlarged. When 
full-fed they spin a cocoon ot silk (see fig.), in 
w’hich they pupate. Tlie pupa hatches in tuo 
or three weeks in suniiner, hut in the late bro(»d 
they remain as such all the winter. The result 
is tnat they not only destroy the comb, but the 
bees get caught in the webs, and the pressur-e 
caused by the tunnels kills the young brood. 
Weak ‘stocks’ are mostly invaded, ana queen- 
I less colonies nearly always so. Prevention and 
1 remedies are obviously riand- picking and the 
' kemjing up of strong healthy stock, [f. v. t.] 
WormSf a popular name for centi- 
pedes, such as the common Lithohiun J'orjicatus^ 
which is often seen under stones and bark - a 
reddish-brown animal about 1 in. long, with 
fifteen pairs of yellowish legs. All are carnivo- 
rous and^isonous, and do much more g(xxl than 
1 harm. Tliey must not be confused with tlie 
I vegetarian millipedes, some of which are known 
as ‘false wirewonns’. [j. a. t.J 

Qull MitMy a family of mites or acari which 
produce galls or deformities on plants. Bee 
Eriophtid.®. 

CtoUIOffi.— By 5 Geo. IV, c. 74, the imperial 
gallon is declared to be the standard measure 
of capacity, and to contain 10 lb. avoirdupois 
weight, or 277*274 cu. in., of distilled water of 
6^ F., the barometer standing at 30 inches. 
The old English wine gallon measured 231 cu. 
in. ; the old ale gallon 282 cu. in. 



60 Galloway Cattle 

0»|lyMfy Oatt^ — Galloway Cattle are I practice at that time, selling them in the autumn 
an original and distinct breed, wnich at one at four-year*old to drovers at home, or sending 
time belonged exclusively to that portion of them to English fairs and getting from £6 to 
country in the south and west of Scotland £6 apiece if very large. It was this South trade, 
which went by the name of the ancient pro- which, continued well on into the laat centuiy, 
vince of OallowAyf And which at that time that brought about the establishment of the 
embraced the greater portion of what may be Galloway as a pure ‘ polled ’ breed. The Eng- 
termed the south-western lowlands of Scotland. lish feeders showed such an objection to the 
The term ‘Galloway^ which gave the name to ‘horned’ animals and such a preference for the 
this breed of cattle has, however, been confined ‘polled’, that breeders were compelled to turn 

entirely for a very long period to the two coun- tneir atteritif>n to this important matter, with 

ties of Kirkcudbright and Wigtown, known the result that ere long, by judicious selection 
respectively as the Stewartry and tlje Shire, and caivful breeding, the ‘horned’ breed de- 
The origin and history of the Galloway breed creased until at length it was quite superseded 
of cattle is wrapt in considerable obscurity, by the ' polled’. 

From what can be gathered from written tra- About the year 1786 there arose a zealous 
dition, it seems reasonable to infer that the arlmirer and improver of the Galloway breed 
race from which the present-day ‘perfect Gallo- in the person of the Earl of Selkirk, wdio, to- 
way’ h^ evolved was the native ‘middle horns’, gether with his son — Lord Daer — exercised a 
which in the early history of the country was powerful influence in improving the native 

the prevailing breed in the south of Scotland, breed of cattle. This good work was subse- 

and wliich also no doubt gave us the ‘polled quently carried on by such influential men as 
Angus’, os well as the West Highland Cattle, tiie Maxwells of Munches, the Maitlands of 
the horns being developed in the latter breed, Tarff, the Murrays of Cally, the M‘Culloclis of 
whereas in the two first -mentioned the horns Ardwall, the Earls of Galloway, the Maxwells 
were almost entirely bred out, until they were of Monreith, the Hathorns of Castlewigg, as well 
known as ‘polled’, ‘dodded’, or ‘humble cattle’, as by the leading proprietors and farmers in 
Whatever may have been the source from Humfriessliire and Uumberland. 
which the Galloway breed sprung, it is obvious In the early part of last century the best 
that the West Hignlandors have come from the Galloways were to be found along the Solway 
same remote ancestors ; for when we take into seaboard of their native land, particularly in 
•consideration the fact that at one time the Gal- the Borgue and Kirkcudbright districts of the 
lowaya were mostly horned, it is easy to see how Stewartry, and the Portwilham and Whithorn 
by judicious selection and careful breeding the districts of Wigtownsliire, tlie exceptional good 
two different types have been pi'oduced under quality of the land having a natural tendency 
•different treatment and different circumstances, to the best development of the cattle it raised. 
We can also understand how even the colour In the year 18iil the Highland Society prize 
has been fixed in the GalloM-ay and variegated for the best Galloway ox was easily won by a 
in the Highlander when we consider that at fine specimen of the breed reared by Mr. Muie 
one time tlieie were ‘sporting’ colours among of the Grange Farm, close to Kirkcudbright, 
the Galloways, such as brindhS, dun, red. Mr. Mure was also the breeder of the beautiful 

So far as can be gathered from history, (iaJ- Galloway heifer ‘Queen of Scots’, which caused 
loways were the prevailing breed of cattle in a sensation at the Smithfield Show, and whose 
the counties of Ayrshiie, Renfrew, Lanaik, jHutmit was engraved by tlie sanction of the 
Kirkcudbright, Wigtown, Dumfries, and the Smithfield Club. The dressed carcass of this 
border counties in the north of England from animal weighed 190 st. London weight, or 108 st 
A very early date; and it would appear that 10 lb. imperial weight. The foUowiiig were 
those of south Ayrshire as far liack as 1573 had her proportions : Height of shoulder, 5 ft. 2 in.; 
earned a notoriety for their general excellence, length irom nose to rump, 10 ft. 4 in.; width 
as the foreign author and geographer Ortelius across hip, 2 ft. 6 in.; across middle of back, 
specially mentions the cattle of Carrick as ‘ oxen 3 ft.; across shoulder, 2 ft, 4 in.; girth of leg 
of large size, whose flesh is tender and sweet below knee, 8 in.; distance of breast from the 
and juicy ’. Confirming this theory, a modern ground, 1 ft. 3^ in.; width between fore legs, 1 ft 
writer, Youatt, alludes to the number and ex- 5 in. Such weight and proportions are seldom 
cellence of the block cattle of south Ayrshiie. heai'd of nowadays among heifers in any breed 
‘In Carrick’, he writes, ‘many black cattle are of cattle, and ceitainly never among Galloways, 
grazed and made ready for the English mar- By the middle of last century (1850) very 
kets. They are mostly a peculiar bleed, the many tine heids of pure polled Galloways wer; 
history of which cannot be perfectly aetjertained. to be found in the south of Scotland, principally 
In the beautiful valley of the Stinchar round along the Solway shore ~ fiem Aireyolland, 
Colmonell, there are usually at least three thou- Portwilliam, to ifegfoot, Cumberland— -includ- 
sand black cattle; the breeding of them is a great ing among many others such prominent farms 
object in tliis part of the country, and their as Kidsdale, Glasserton, Galloway House, Castle- 
value has rapidly increased.’ In the year 1682 wigg, Cally, Borness, Southpark, Langbarns, 
the minister of Kirkiimer — the Rev. Andrew Canuee, The Grange (KiikcuabrightX Dunrod, 
Sjnnsou — while describing tlie agricultui’e of the Coorahill, Balig, Mullock, Ducanhfll, Almornesfi, 
period, refers to the black cattle at Baldoon,the Caigton, Whitecairn, Meikle CuUoch, Culmain, 
then proprietor (Sir David Dunbar) grazing a Drumlanrig, AnnAnhainlr ^ Newbie, Netherby, 
thousand head in a large park, and, as was the Mossband, &c. 
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Galloway Cattle 


Formatiok or Herd Book.— O ut of theae 
famous herds at a later date the Galloway Herd 
Book had its origin. The first registrations of 
Galloway Cattle were put in print by the pro- 
moters of the Polled Angus Herd &>ok, then 
under the ownership and management of Mr. 
Kamsay, Banff. Tliis was felt to be unsatis- 
factory for the Galloway breeders, and at a 
meeting held in Castle Douglas in 1877 it was 
resolvea, under the convenership of Mr. Max- 
well of Munches, to form a ‘Galloway Cattle 
Society* and a ‘Galloway Herd Book*, and the 
Galloway section then incoi 7 )orated in the Polled 
Angus Herd Ik)ok was bought up from its 
northern owners for £75. A fund of £160 was 
also raised from ninety-four subscribers, and 
the Galloway Cattle Society was floated on the 
20th June, 1877, with the Duke of Buccleuch 
as president, the Earl of Galloway as vice-pre- 
sident, and Mr. Maxwell of Munches chairman 
of the council. The Galloway entries in the 
Polled Herd Book, totaling 975, were carefully 
re-edited, and out of this material the first 
Galloway Herd Book was published, containing 
nearly 500 entries, representing about 150 males 
and 350 females ; which was followed by the 
second volume, containing 619 entries — 433 
females and 186 males. 

A volume of pedigrees has been published in 
each succeeding year since its inception, and 
the work of the society still goes on (1908), 
under the presidentship of Mr. J. M. Aiken 
Norwood, with the Rev. J. Gillespie, LL.D., 
Mouswald, as secretary; and in the many volumes 
that have been published it is computed that 
considerably over thirty thousand Galloway 
pedigrees are recoided. 

The points, characteristics, and uses of the 
Galloway are now very clearly defined. The 
prevailing colour is black, with a brownish 
mosslike tinge. The colour, however, may be 
‘dun’ or ‘red’, like the Norfolk polls, which 
no doubt have a common ancestry with the 
Galloways ; but ‘ reds ’ are very much depre- 
cated, and ‘duns’, though highly valued, are 
very scarce, existing mainly at three platjes — 
Ernespie, Castle Douglas; Barncaughlaw, New- 
ton Stewart, and Miltonise, Sti’ani-aer. There 
is also a ‘ whitefaced * or ‘ brocket ’ variety that 
used to be common in Wigtownshire, now al- 
most extinct, unless at Cr^bank, Bargrennan, 
and Barlay, Gatehouse. There is also a ‘ white- 
middled’ or ‘belted’ race of Galloways, very 
beautiful, but also now very scarce, and only to 
be seen in small numbers at odd places in the 
north of England, and in the neighbourhood 
of Kirkcudbright at Knock brex and Boreland 
of Anwoth (see art Belted Cattle). The con- 
formation of the Galloway is that of a pure beef- 
producing animal, and for that purpose few 
breeds can eaual it The body should be blocky, 
rounded, and symmetrical, with deep and well- 
sprung ribs; a full breast, with straight back 
and runm ; level - fitting tailhead ; long and 
well-filled hindquarters set on short legs with 
fine bone& The neck should be moderate in 
length, slightly raised in a male, and level with 
the back in a female. The head should be purely 
polled, with a broad forehead and strong short 
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muEzle. The skin should be mellow to the touch, 
with a covering of soft wavy hair and a brownish 
undercoat It is this covering of hair which, 
as it were, makes a roof to the back, and gives 
j to the Galloway those hardy characteristics 
I which enable the breed to winter well outside, 
j and thrive in a moist, cold climate. As a 
I milk producer, the Galloway cannot compete 
! with the Ayrshire and other milk breeds; but 
' although deficient in quantity the milk of the 
' Galloway is superior in quality, and occasicmally 
individual cows have been known to be useful 
I for the dairy, and have given a yield of 10 to 
12 lb. of butter per week, but this is the ex- 
ception and not the rule. Very few of tlie 
Galloway cows can do more than suckle their 
calves, which is the invariable practice in suc- 
cessful Galloway calf rearing. As all the bet^t 
bull calves are kept for bulls, and used when 
earlings, they have to be well reared and 
rough t out, so as to meet the demand for 
strong bulls for crossing with the Shorthorn 
and Ayrshire. The Shorthorn cross especially 
makes a first-class feeding animal and a gcxsl 
butcher’s beast. For crossing purposes, the 
Galloways are deservedly held in the highest 
estimation. The finest blue-gri '^s with the 
sweetest heads and best backs are g ‘iienilly the 
result of crossing the Galloway cc v with the 
Shorthorn bull, but the greatest propoition of 
blue - greys are bred by using tlie Galloway 
male and the Shorthorn female. I’erhajm oi.e 
of the greatest uses of the Galloway sire (siix s 
Ayrshire milking stock have got such a hold 
in the country) is for crossing the Ayrshire 
I dairy cow. The bullocks of this Galloway-Ayr- 
! shire cross, if well bred and well reared, iriaka 
very good feeding animals, and the heifers aho 
maKe good feeders, also good breedei’s and 
' milkers if crossed with the Shorthorn bull. 

1 The most remarkable point in this Gallowa>- 
Ayrshire cross is that, if the Galloway bull is 
( pure, 99 j>er cent of the ofl’spring will resemble 
I the bull very closely, being invariably all bla<*k 
1 and all polled. In fact, the ott'spring ( J a pure- 
bred Galloway bull and a horned cow or any 
breed is invariably hornless, so that, for jjuro 
prepotency in breeding, no other race of cattle 
can approach the Galloway. In fact, at certain 
seasons of the year, among these Ayrshire- 
Galloway crosses, some individual memlierH of 
the breed may have so much Galloway ty|>e and 
character about them that they would almost 
pass for pure Galloways. To achieve this useful 
object in crossbreeding, the Ayrshire cow should 
be well haired, dark or blood-red coloured, with 
a thick, blocky, and wide frame. Thus a com- 
bination of dairying with successful cattle rear- 
ing can be carried on, and good big-framed cattle 
can be grown, which feed well and come early to 
maturity. 

About the year 1850 an annual show and sale 
of Galloways was established at Lockerbie, which 
was very successful for a time, and which was 
useful in disseminating fresh blood, by giving 
breeders an opportunity of selecting young bulls 
to suit their r^uirements. 

In 1855 Castle Douglas followed in the foot- 
steps of Lockerbie, and a show and sale of young 
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Galloway bulla waa eatabliahed, when the firat 
priise was won by Mr< James Graham, Meikle 
Culloch, Dalbeattie, with the famous bull Free- 
booter (203), Prices at that time andi for the 
next twelve years ran roughly from ;£30 to £40 
for the champion of the show, when in 1877 
the price was topped by President of Culmain 
(1044) making what was then thought the extra- 
ordinary tigura of £62. Some years later, how- 
ever, that price was eclipsed by the yearling 
bull Royal Liberty, of llalig, bred ana shown 
by the Messrs. Shennan, which made £150. 
Ine same braoders also got £120 for Viking, 
which was aW^ the CJasUe Douglas champion 
of another year ; while on another occasion the 
first prizewinner, named The Earl of Annandale, 
bred and owned by Sir Robert Jaidine, Castle- 
milk, made £135. 

Under the auspices of the Galloway ("attlo 
Sales Association, shows and sales by auction 
are held twice a yeai* in Castle Douglas, Kirk- 
oudbrightaliire. The spiing show and sale, 
held ill February or Mai-ch, is confined solely to 
registered bulls, while the autumn one, held 
in October or November, is confined to females 
entirely. At the spring sliow and sale, generally 
upwards of 1 “>0 yearling bulls are exhibited, and 
the winning of the first prize in this section is 
considered ^ j be the ‘blue ribbon’ of the Gallo- 
way breed for the season, and there is therefore 
great rivalry among breeders to win this coveted 
nonour, and produce tlie l>est animal of the year. 
J^rices at these sales ai*e now largely guided by 
supply and demand, prizewinners neipiently 
making from £60 to £80, and others from £20 
to £*30, while at the heifer sales £40 and £50 is 
frequently readied for the pick of the market. 
Some of the best prices for females were made 
by the late James ('unningham of Tarbrcoch, 
who sold several animals over £1(X) each, and 
many close on the three figuivs. At thel‘haptd- 
ton surplus sale, one female (Lady Stanley) 
made £95, and another (Mary Graham) £81, 
while Baroness, also from the Chajielton herd, 
made £138 at a sale in C^hicago. I’erliajKs the 
palm for the best breeding Galloway lemale 
would lie with the noted cow Maggie of Tar- 
breoch, and for tlie best show cow that has been 
seen with Mr. John Cunningham’s never-beaten 
Dora; while among the best show bulls may 
be mentioned Crusader, Scottish Standard, 
Henry of Tarbreoch, M‘Dougall IV, Camp- 
follower of Stepford, Excelsior, and Crucifix, 
while perhaps one or the beat breeding bulls 
that ever lived waa tlie ranowned Camp-follower 
of Chapelton. 

The chief markets for ordinary store Gallo- 
way cattle, or tlie polled crosses arising from Uie 
use of a Galloway sire, are held during spring 
and autumn at Carlisle, Castle Douglas, ana 
Newton Stewart, where tliey aie sold by auction, 
usually in wagouloads; and as thera is still, as 
in days of yore, a 8tix)ng demand, for them to go 
South, prices are often very high. The ‘polk’ 
and> blackskins ara also consider^ worth a 
good, deal more per cwt live weight than any of 
^e coloured horned breeds, and they iuvai'iably 
make more money; good two -year-old store 
bullocks, in agood ti^e, frequently making from 


£14 to £16 each, and good yearling bullocks 
from £10 to £12 each, and mostly bordeinng, or 
sometimes exceeding, 40«. per cwt. live wei^t 
when off the fodder in the spring. 

When Galloway cattle are made into beef, 
there is a good market for them anywhere, and 
very often a Galloway or a Galloway cross is 
champion of many a hxal cattle show; but it is 
at the Smitlifield Christmas show in London that 
competition is keenest for the best beef bullock 
or heifer of the Galloway breed. Some very 
creditable animals have l>een shown at Smith- 
field, and some good pi ices realized. 

In 1872 the first prize in the polled class at 
Smitlifield was won by the Galloway heifer 
I^Ila liookh, bred at Chapelton, Dall>eattie, 
while previous to that (1861) Mr. M‘Combie 
won both Birmingham and Smitlifield with a 
(xalloway bullock. In 1897 Mr. W. Nimmo’s 
champion (galloway steer weighed over 15 cwt. 
live weiglit and sold at £60. In 1899 Messra * 
Biggar were champions with a steer weighing 
17 cwt. 3 qr., and sold for £55 — a feat which the 
same firm performed for six consecutive yeai's; 
while in 1906 Messrs. Biggar won the champion- 
ship in the young class with the steer Chal- 
lenger, which was sold at the record price of 
£70 Several chain]>i()n animals have been shown 
from (^ally, GaUmouse, Clay crop, Wigtown, 
Auchengashel, Twynholni, Ste})foiil, Dumfrie.s, 
also from ( .’astleiiiilk and Drumlanrig, while 
several English feeders have taken cliainpion- 
sliips with GallovvayK, including Sir .1. Swiii- 
buiii, Mr. it. W. Hudson, and Mr. Palmer, 
Wokefield. 

The present-day tendency is for Galloway 
cattle to get into fewer hands, and this has been 
going on tlirougliout tlie last (jiiai'ter of the hy- 
g<»ne century, caused chicfiy l>y the Ayrshire 
daily cow supplanting the Galloway on many 
of the best farms in the south of Scotland. In 
Ay lull ire, whera tlio best Galloways were pro- 
duced in the past centuiy, very few of the hardy 
blackskins are now to be seen, and what ramain 
are widely scatteied over the distinct, from Dal- 
Mhine in the Barr district to Knockieliay, New 
Luce, whera an occasional Galloway chatupiou 
is still raised. 

Pei haps tlie largest number of good coiimier- 
cial (itHlloways ara yet to be found in Wigtown- 
shire. Speiial mention may be made of the 
herd at Glentriplock, Portwilliam (Mr. Peter 
Anderson’s), wliich coiitAins over twenty breed- 
ing cows, that take Uie palm for size and sub- 
stance, and for breeding large-framed g<KKl com- 
mercial cattle. Ten steers from this herd at 
twenty-two montlis old made £23 apiece in 1907. 
The Glentiiplock herd is closely followed in size 
and sulistance by tlie herd at Mains of Penning- 
hame (Mr. M‘Conchie’s), and is exceeded in 
numbers by that belonging to Mix John M‘Gill, 
Borelond, Newton Stewart, who has about thii^y 
bi^eeding cows of exceptional commercial merik. 

There are also a good many smaller herda 
in Wigtownshire that occasionally produce an. 
animal thatoomes to the front, as exemplified, in 
the Smithfield winner of 1906, Challenger, which 
was bred at Barlauchlan, Newton Stewart, and 
picked up as a calf by the late Mr. James Biggar. 
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Galloway Pony 


In the Sfcewartry the GWlowayB are moetly 
retained in the hands of those briers or their 
families who have for a long time earned distinc- 
tion in the show ring. In tne Borgue and ELirk- 
cudbright districts, where the best Qallowaj^s 
were raised during the last century, there is 
only one important herd remaining, held by 
the Messrs. Shennan at Balig. In the colder 
and later districts in the northern part of the 
fcHewartry, particularly in the Glenkens, several 
herds of considerable merit are to be found; 
while in the lower districts Messrs. Cunningham, 
Tarbreoch ; Thomas Big^r & Sons, Chapelton ; 
Mr. Brown, Stepford; Mr. Giahain, Auchen- 
gasheJ, and Mr. Montgomerie Neilson of Queens- 
iiill, may lie mentioned as owning the most noted 
prizewinning herds of the present time. 

The wide county of Dumfries, like its neigh- 
l>ouis, has also been largely depleted of Gallo- 
ways. Pi'oiiiinent among the remaining herds 
may be mentioned that owned by the Duke of 
Buccleuch, Sir K. W. B. Jardine, C’astlemilk ; 
Messi's. Graham, Marchfield and Chapellogan; 
while at Mouswald Manse, Ruthwell, there can 
generally be seen a large number of btilling and 
in-calf heifers, the property of the Very Rev. 
J. (iillespie, LL.D. 

In the Carlisle, Cumberland, and adjacent 
liorder districts a consideiable numlier of pure- 
bred Galloways are kept, although, perhaps, 
mainly for the purpose of crossing with tne 
Shorthorn and producing a large lot of their 
blue - grey ci osses, so much sought after and 
prized for their ornamental as well as their 
superior beef-making qualities. The best Gal- 
loway lierds in these localities are to be seen 
at the Countess of Carlisle’s, Na worth (/aatle ; 
The Croft, Kirksanton ; Allansteads, Pedder- 
hill, Sanden House, &c.; while there is a well- 
known herd at Belbusk in Yorkshire, also in 
the south of England at Wokefield Park and 
at C’holderton. 

In Iiviand several very good lierds are estab- 
lifilied, and the Galloway bulla are largely used 
for crossing with the native Irish cattle. The 
most noted heixis in the Green Isle belong to 
the Earl of Antrim, Glenarni (’astle; Mr. mne, 
Limavady, and Mr. Caldwell, Ballymena. 

During the closing decades of last century, 
large numbers of Galloways wei'e exported, prin- 
cipally to the United States and Canada, ihey 
were also sent to other countries, including 
(ireece, Cyprus, Russia, Patagonia, &c. ; but it is 
principally in North America that the breed 
lias l>een developed and a record of pedigree 
kept The American Galloway Herd Book has 
an entry of alx)ut 30,000 head— almost equal to 
the entire entries in the herd book of the mother 
country — which shows the usefulness and value 
of the hardy Galloway as a rustler in a some- 
wh^ rigorous climate; while such names as 
Swiggart and M‘Crae are as well known in 
America as Cunningham or Biggar among Gal- 
loway breeders in the mother country. 

[g. g. b. 8.] 

QatNoMsay — Galloway ponies existed 

probably from time immemorial in that region 
of Sootiand from which they took their name. 
They are supposed by some to have sprung from 


Spanish horses which swam ashore from a ship 
of the Armada, which had been wrecked on the 
coast of Galloway, but this theory is not well 
supported or generally accepted. The proba- 
bility is that they were an ancient native bre«l. 
They were remarkable for their symmetry of 
shape and docility of disposition ; and it is saiil 
they were so much esteemed at home, and ho 
much coveted elsewhere, that it became necen- 
sary for certain of the Scottish kings to restrict 
their exportation. ‘Maxwell’s veteran chief’, 
as Burns calls him — great-great-grandfather of 
the present Mr. Maxwell of Munches — writing 
in 1811, when he was in his ninetj^-first year, 
tells of a ‘ handsome Galloway ’ which a tenant 
farmer, accused of rioting in 1723, gave to the 
presiding justice, and thereby secured his ac- 
quittal. It has been suggested, but possibly on 
only slender authority, that it was n Galloway 
pony on which King Robert the Bruce rode at 
Bannockburn. Be tliat as it may, the Galloway 
was a hardy, active, and exceedingly useful 
horse. He was like a typical Ulvdesdale in 
miniature, being from 14 to 15 hands in height. 
His legs were clean, with a tuft of hair at the 
pastern joint. In the saddle, the cart, and the 
plough he gave a good account of himself, and 
in the folklore of Galloway there are not a few 
traditions which show the affection with which 
the little horse was regarded. When railways 
were unknown, and roads were fewer and woitKi 
than they are now, the Galloway had many a 
long journey to make over hill and dale, for pre- 
visions for his master’s household. These ho 
often had to cany with his owner on his liack, 
and sometimes crossing bogs and mosses he 
would sink, almost to tlie middle. An accident’ 
like this happened to a Galloway pony riddfen 
by the grandfather of the present writer. The 
pony sunk deejier and deeper in the moss, each 
plunge making matters worse. At length the 
rider, giving up hope of getting the animal out 
at all, left it. Hearing pitiful ‘ whinny ’ when 
a short distance away, he returned, and as a 
last resort threw his plaid immediately in front 
of the pony. By a tremendous effort it man- 
aged to get its fore feet on to the plaid, and 
thus secured sufficient footing to bring it to 
‘terra firma’, much to the joy of its master. 

Prolmbly about a hundred yeara ago Gallo- 
ways began to be crossed with Clydesdales and 
other breeds, and the real Galloway pony is not 
now to lie met with in the south-west of Scot- 
land. Tlie Highland pony, however, is a near 
relative, and in Yorkshire and other districts of 
England the Galloway is known to this day. 

The disappearance of such an interesting type 
of animal from his native district is much to be 
regretted, but the present-day conditions of 
agriculture in Galloway require heavier and 
more powerful horses. All the same, for many 
reasons we are inclined to agree with William 
Nicholson, the Galloway poet (born at Borgue, 
1783), when he wrote of a favourite pony: 

Yet though he ’■ ill, and ill eneugb, 

I ne’er saw ony in the pleugh, 

When ridin’ through toe bent and heather, 

That 1 wad gie the tane for tlther ’. 

[W. B. ] 
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QaIIs.— 'A plant ^11 results from increased 
growth or hy^rtro^y as opposed to atrophy 
or checked growth. Ilie growth is generally 
local, BO that the gall appears as a swelling or 
protuberance. Gall formation is the result of 
a stimulus (insect, &c.) and a reaction on the 
part of the plant, the latter supplying the ma- 
terial necessary for the swelling. Simple galls 
arise when insects pierce and suck young plant 
tissues (see Aphides). More complex galls, such 
as those on Oak, are generally occupied by an 
insect larva (Ct/ntpSy &c.). Bud-galls, as in the 
case of Black C^urrant, are induced by minute 
insects (see Eriophyes ribis). Several forms 
of root-galls are due to eel- worms (Nematodes). 
Fungi may be accompanied by gall formation, 
the growths varying from small pustules to 
large swellings (see Finger- and- Tok). The 
tubercles on roots of Leguniinosiv and other 
plants are also galls. [w. a. s.] 

Qallstones* — The occurience of gallstones 
in animals is rare; horses, having no gall bladder, 
escape them almost entirely; while cattle, sheen, 
and swine are not prone to them savi* as a l esuit 
of parasitism, when the biliary fluid is thickened, 
ana a deposit of salts leads to an agglomeration 
of debris, cholesterine, and bilirubinate of lime, 
and thickened epithelial products, caused by the 
pi’esence of parasites acting as foreign bodies. 
Tliey are comparatively soft in texture, yet hard 
enough to occlude the duct in which they may 
be situated. Colicky pains of uncertain dura- 
tion have been noted auring life, but there ai‘e 
no specially diagnostic symptoms in animals. 

[n. L.] 

CUiltOnlOi a small genus of Liliacoe related 
to Hj^acinthus. The only species grown is G. 
candtcansy a native of South Africa. It has a 
large bulb, long, green, fleshy, strap- shaped 
leaves, and a stout, erect scape a yard or so 
high, bearing numerous elegant drooping white 
bell-shaped flowers arranged candelabra-fashit)!!. 
It is sufficiently hardy to live permanently out- 
of-doors in a shelterea border. In Holland the 
bulbs are largely grown for use in summer 
bedding, the flowers being very effective when 
grown in combination wiui Gladioli or Scarlet 
Verbena. [w. w.] 

OamMldflBi a family of acari or mites. 
The most important is the Red Hen Mite of 
poultry (Dewianyssus avium). Although this 
mite is essentially a bird pest, it is now and 
then found on the horse, ox, dog, cat; but the 
parasitism is accidental, the acari having come 
from poultry or some wild birds. 

This pest may be found in nearly all unclean 
poultry houses, where it causes much annoyance 
and loss. It is provided with a piercing and 
sucking snout, with which it punctures the skin. 
The size varies, but it is somewhere about *60 mm. 
in length, pale dull-yellowish to deep-red, with 
eight legs. The fowl mite is most prolific, and 
the young hatch out v^ rapidly into little 
white six-Te^ged mites. These larvte freauently 
cast their skin, and the cast skins remain oehina 
as a silvery powder, often seen on the I’oosting 
perches and in crevices in the nests. Tliey feea 
at night, and hide away in any crevice^ &c., 
during the day. They have a great dislike to 


light, air, and cleanliness, and love damp, dark, 
and badly ventilated roosts. In nests where 
straw is used one may find them in all stages, 
eggs, larvae, and copulating adults. Reproduc- 
tion is mainly in spring and summer. If birds, 
especially setting hens, are found to be restless 
and not thriving, they should be examined at 
night to see if this mite is present, and then 
treatment should at once be carried out. A 
good dusting with pyrethrum is best for this 
purpose. The main thing to aim at, however, is 
to clean out the house — nesting boxes, perches, 
and all. Lirnewash, with some paraffin in it, 
should 1)0 used over the walls. Perches and 
nesting boxes should be movable, so that they 
be taken out and scalded every now and again, 
or treated with some substance such as paraffin 
or creosote. Tlie annoyance caused to setting 
hens is such that they frequently forsake the 
nest. It io veiy desirable, therefore, that clean 
setting boxes are used, in clean places. 

Jf. V. T.] 

Qame. See Game Laws, Game Preserva- 
tion, &c. 

Qame— Damage to Crops. See Game 

Preservation, Effects of. 

Qame— Damafi^e to Woodlands. — 

Game in woodlands may often cause very seri- 
ous damage, and all tin* more so as most of our 
Biitish woods are formed and managed far more 
for ornament, sport, and shelter, than with a 
view to being worked mainly on business prin- 
ciples. Indeed, in some i)arts of the countiy 
the shooting lents are often higher than the 
ordinary profit derivable from woodlands. With 
regard to damage to woodlands, game may be 
classed in thiee categories: (1) big game, in- 
cluding red, fallow, and roe deer; (2) ground 
game, or hai'es and rabbits; and (3) feathered 
game. As British deer forests consist only of 
great heathery wastes, there can be no exten- 
sive damage in woods, such as is caused on the 
C’ontinent by the deer browsing on buds and 
young shoots, or gnawing tlie bark of poles in 
winter, and l)ark-8tripping in spring and sum- 
mer; although wherever saplings and poles are 
to be found they are used as fraying stocks by 
the stags in summer, softwoods being naturally 
selected for this purpose. Fallow deer do little 
damage to trees in Britain, whether in parks or 
in the open forest. But roebucks are often vei^y 
destructive in young plantations. At Scone, 
Perthshire, in 1900, they were even found to 
make use of fence steps ft. high, leading over 
wire fencing against lubbita, in going to and 
from a young jjSantation. They soon acquire a 
habit of nibSing Larch, Silver Fir, Weymouth 
Pine, &C., interplanted among Common Pine or 
Spruce; and such trees, as well as ornamental 
specimens, can often be very simply protected 
by tying in autumn, with rushes or thread, small 
bits of newspaper, about 4 to 6 in. square, below 
the top cluster Dud of the leading shoot of plants 
about 2 to 3 ft. high. But unless nurseries are 
protected by a high fence, roedeer can easily leap 
over and do much damage during the winter 
montha Ground game, however, and especially 
rabbits, cause by mr the most damage in Britiim 
woods and plantations. Hares, being larger, ea-n 
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individually do more damage than rabbits ; but 
they are much more easily kept in check, and 
are far fewer in number than the voracious and 
very prolific burrowing rabbit, which, so far as 
economic forestry is concerned, ought to be de- 
graded from the rank of game and really classed 
as vermin. During every winter it causes seri- 
ous damage in coppices and plantations. Babbits 
multiply quickly, and wherever they are numer- 
ous they seem to gnaw everything in the under- 
woods except the Common Rhododendron {liho~ 
dodendrmi ponticum), sometimes almost entirely 
ruining hazel and ash coppices while snow is lying 
on the ground. They also do a vast amount of 
damage in young plantations up to six or seven 
years of age, the only you ng tree that seems to be 
at all distasteful to them being the rough-barked 
Corsican Pine. And in hard winters Uiey gnaw 
the bark and often kill outright even large park 
trees, the only kinds that are exempt from their 
attacks being apparently the old thick-barked 
Oak among broad-leaved trees and Corsican Pine 
among conifers. Tarry and other similar mix- 
tures (smearoleum, &c.) are prefjared for coating 
tlie buds and shoots as a protection, but such 
means cannot be relied on ; wire-net fencing is 
the only effective plan which has a fair chance 
of success, though it occasions considerable extra 
expense if the plantation be small. Originally 
netting with a 2-in. mesh was sufficient; but 
now a 1-in. mesh is needed for the lower 18 in. 
(besides 6 in. being bent outwards underground 
to prevent burrowing), and Ij or Ij in. rnesh 
netting for 2 ft. above that, and set slantingly 
or bent outwards at the top to prevent climbing 
over. These prec-autions a))out bending out- 
wards undergi'ound and at the top are now ab- 
solutely necessary, as in many localities {e.g. at 
Scone) rabbits liave, since the introduction of 
close-meshed wiio-nct fencing, develoj>ed climb- 
ing powers, and have been seen thus making 
their way into plantations. And when once 
they get inside wire -fenced plantations these 
very soon get ruined and become warrens. 

[j. N.] 

Game Coverts. — When old woodlande 
become open, the soil usually gets overrun with 
self-sown underwood and shrubs, or by a dense 
gi owth of weeds like bracken, bi oom, brambles, 
nettles, coarse grasses, &c. In many cases this 
rough tangle of spontaneous undergrowth forms 
excellent natural cover for game, keeping it 
warm and dry, and helping U) provide rough 
feeding. For most kinds of game the best 
covert is that which is kept quiet, lies dry, 
has a mixture of hazel, holly, young conifers, 
bracken, and gorse; and for woodcock, a good 
feeding ground within convenient distance. But 
in many cases more or less of artificial assis- 
tance is necessa^ in order to improve the exist- 
ing conditions in favour of game ; and this is 
best given in the form of planting, the prefer- 
ence being, of course, given to evergreen ^rubs, 
and particularly to those which furnish edible 
fruits for the gama Where underplanting of 
middle-aged woods of Larch, Pine, or other 
light-demanding trees has been carried out with 
shade - enduring immces, silver firs, Ac., these 
latter make good dry shelter, and are thus 


equally v^uable for game protection as for tim- 
ber-growing. But where underwood is desired 
specially for game cover and ornament, it is of 
course desirable to arrange for the introduction 
of well-placed groups of such shrubs as privets, 
laurels, hawthorn, holly, blackthorn, buckthorn, 
dogwood, elder, barberry, and juniper, broom, 
euonynius, &c., throughout the w(^, and to 
plant the more open patches and the edges of 
the rides and drives with the more ornamental 
low -growing shrubs like rhododendrons, aza- 
leas, auculias, cotoneasters, laurustinus, ma- 
honia, philadelphus, snowberry, spiitea, and 
similar kinds, not forgetting the beautiful North 
American flowering currant {lUhe» sanipiineua)^ 
whose steel-blue berries are much relished bp^ 
pheasants, as are also the fruits of Leyce^terux 
formosa. By a careful selection and armnge- 
nient of evergreens, fine effects can lie pi’oduced 
in winter, wdien they contrast well with the 
l>are ti-ees in the leafless woodlands. The beauty 
of such woodland rides and drives can also l)e 
easily enhanced by planting roses, sweetbrier, 
honeysuckle, &c., here and there. The ever- 
green privet in large groups in the woods them- 
selves, and rhododendrons along the margins 
(especially the Common Red, R. ponticumy the 
hardiest species of this genus), are perhaps the 
favourite and the most common siirubs used 
in this resjiect; and one of the most extensive 
examples of the latter kind of cultivation is the 
main sluioting drive, about 2 miles in length, 
running through the conifer woods on the Mar- 
quis of Waterford’s estate of Curraghmore (Co. 
Waterford). And this hardy and beautiful rho- 
dodendron has the additional advantage of being, 
like the common privet, practically almost im- 
mune from attacK by the omnivorous rabbit. 
Ill some localities, however, the rlKdodendroiis 
are being replaced by bracken, broom, and 
bramble. fj. n.] 

Qctme Fowl. — For nearly two thousand 
years cock-fighting was a recognized sport in 
this country, and many of the greatest in the 
land indulged in it. Cockpits were common 
everywhere, and large sums of money were 
staked on the results, whilst the breeding of 
these game fowls was cari’ied on with the great- 
est skill and care. The pursuit was prohibited 
in 1848, but mains are still fought surrepti- 
tiously, as the newspapers tell. In Asia it ia 
common, and to some extent in America. 

The figliting Game was a stout-bodied fowl 
with powerful limbs, yet active, firm in flesh, 
and with large wings. The last named were aa 
necessary as strong lower limbs, and conse- 
quently cock-fighters unconsciously developed 
breast muscles, as these woik the wings, 
and increased the flesh on that part of the 
body, though hard flesh was the result. The 
oldfoshioned type of Game Fowl carries a large 
quantity of breast meat, but when killed it 
needs to be hung well before it is cooked, other- 
wise the flesh is too close. With the prohibi- 
tion of cock-fighting and the riae of exhibitions 
a great change gradually took place, in that 
the birds were bred much longer in leg, neck, 
and head, the size of body was proportionally 
reduced, and instead of the large wings and 
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full, flawing tail, short wings and what are 
oallM whip tails became common. Within re- 
oent years the older type has become more 
popuw, so that to-day tnere are two kinds— 
.the old fighting and the modern Game, the 
latter useless in the pit, and bi‘ed only for exhi- 
bition. 

Practically the Game Fowl is of small value 
by reason of its pugnacious nature, making the 
keeping together of considerable numbers diffi- 
cult. They are, therefore, chiefly used to cross 
with soft-neshed races to produce table chickens. 
Many hens are very good layers, and the eggs 
are rich in flavour. There is a large numbei* of 
varieties or colours, such as black-reds, bi*own- 
reds, piles, duck wings, spangled, &c. [k. b.] 

Oamokwwper, Duties of.— None of the 
offices connected with field sports has undergone 
such a rapid and recent revolution in the cliar- 
acter of its duties as that of the gamekeeper. | 
The huntsman, the coachman, the fisherman of 
to-day have much the same functions to perform 
as their ppedecessors of a century ago; but 
breech-loading guns, hand rearing of pheasants, 
and driving game over the guns instead of shoot- 
ing it over dogs have completely altered the 
character of the sport. While opinions diller as 
to the relative merits of the old and new styles, 
all agree that, besides activity, temperance, and 
fidelity, the modern gamekeeper niiist exhibit 
other qualities which were not essential in his 
prototype of half a century ago. The old- 
rashioned gamekeeper enjoyed periods of com- 
paiative leisure such as cannot be had now. 
The summer months, which used to l)e devoted 
to the breeding and training of pointers and 
• setters, are now occupied by the incessant labour 
of rearing young plieasants. In winter, although 
the sport, which used to be spread over the wliole 
season, is now generally concentrated into a few 
big days, vigilance ()f watching must increase 
in proportion to tlie larger stock of game. In 
grouse and partridge driving, the head keeper 
takes command of a small l)uttalion of beaters 
and drives the birds over a line of eight or ten 
guns, an operation calling for the exercise of 
a high degree of skill, decision, and discipline. 
The only dogs employed are retrievers, the ex- 
cellence of which, and the way in which they 
are handled, affoi-d a main criterion of the game- 
keeper’s qualifications. 

Glentlemen taking part in one great battue 
after another in diflPerent places, whether in 
cover or the open, do not always give ciedit 
for the amount of patient routine and hard 
work undertaken to ensure satisfactory results. 
Large estates are divided into separate beats, 
each in charge of an under keeper, who, besides 
the ordinary duty of watching, killing vermin, 
and training his retriever, should know all the 
nests of game birds on his ground, and make 
written report upon the same to the head keeper, 
thereby enabling him to form an estimate of the 
stock at the beginning of the shooting season. 
Discrimination should be exercised in the de- 
struction of vermin, a term which too often is 
made to include harmless, and even beneficial, 
epeoies. The chief mammals to be rightly deidt 
trith as vermin are oats, foxBB (where there are 


no bounds^ etoats, hedgehogs, and, above all, 
rats; while among birds, magpies, sparrow 
hawks, and peregrine falcons are the chief 
pirates. Jays, so universally condemned, never 
go into the open; wherefore, now that the sto<fic 
of pheasants depends so exclusively upon hand 
rearing, the woodland depredations of these 
beautiful birds are of little account in the re- 
sult. It is hard to persuade kerpers that owls 
and kestrels, though occasionally depraved by 
the abundance of young chicks about the coops, 
are really beneficial both to farmers and jp^me 
preservei‘8 by reason of the vast number of rats 
and mice which they destroy. 

Tact and good temper are indispensable quali- 
ties in a gamekeeper, to enable him to keep on 
good teinis with farmers, upon whose goodwill 
all success in ganie pi’eserving ultimately de- 
pends. Tlie keeper should ceitainly he keen 
and earnest in his work, but should regulate 
it as much as possible so as not to injure other 
legitimate interests involved. [n. M.] 

OAiTie Laws. — T he value, for purposes of 
sport, and, in a minor degree, of those wild ani- 
mals usually comprised under tlie term ‘Game”, 
as articles of hiiinan consuiii]>tion, made them 
at a very early date the subject of special legis- 
lation in this country, and thus gave rise to the 
Jong series of statutes known as tlie Game Laws. 

At eomnion law, aninmls mIucIi are wild by 
nature cannot become tlie jiroperty of anyone 
until they have been reduced into possession, 
consequently the appropriation of them in their 
wild state is not an act of theft. But a considei'a- 
tion of the evils likely to arise from tresymss and 
the doctrine of the landowner’s right to the ex- 
clusive possession of his land, have given rise to 
the restrictions on the appropriation of game 
imposed by the Game Laws. In England there 
is not now any property qualification necessary 
to entitle a person to kill game. In Scotland, 
however, the old Act of IGiil is still in force, 
whereby it is enacted that no one can kill game 
who is not the owner of a ploughgate of land 
(about 100 ac.) situate in Scotland. In Ireland 
no one, unless he owns freehold land of the 
yearly value of £40, or personal estate of the value 
of £1000, can kill hares, pheasants, partridges, 
grouse, or quail. Of course anyone v^o has the 
necessary qualification may authorize another 
to shoot over his land. The riglit of shooting 
and sporting is, in England, an incident of the 
occumiicy of land, while in ^Scotland it is an 
incident of the owneiship. Consequently in 
England, apart from express reservation, the 
right of sporting is in the tenant, whereas in 
Scotland, apart fi*om agi'eement, the right is 
implicitly reserved to the landloi'd in all agricul- 
tural leases. (See below for modifications intro- 
duced by the Ground Game Acts.) The defini- 
tion of game is not uniform for the Unit^ King- 
dom, but the definition of game in the Night 
Poaching Act applies to the whole of the king- 
dom, and includes hai*ea, pheasants, jpartridges, 

f i'ouse, ptarmigan, black game, andbustards. 
n addition, the following animals are for certain 
purpos^ included in the term in various other 
Act^ via. capercailzie, landrail, quail, snipe, wood- 
cock, deer, Aares. and rabbits. 
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The |mimUi parpose of ^e Oanie laewB ’wns 
orighu^ twofold : (t) to prevent trespass 
QTiaiitfaoriKed parties on the lands of o&ers in 
pursuit of game, and (2) to provide for the 
servation of game by the enforcement of close 
seasons. Subiwquently, provision was made for 
tlie collection of excise duty by means of licences 
imposed on persons taking game, dealing in it, 
'&f. The most recent legislation, however, has 
proceeded on a different basis, namely, the pro- 
tection of the agriculturist against tne ravages 
of game. 

1. Prevention or Poaching, — The legislature 
has distinguished between the offences of night 
and day poaching in the severity of the penwty 
attached to the offence, since it has averred that 
in the case of night tresmss there was more 
danger *of murder and ©tner grievous offences 
bjing caused by persons going anned by night 
for the destruction of game . The principal 
night- poaching Act is the Act of 1828 (9 Geo. 
IV, c. 69), which imposes penalties on any person 
who, by night, on any land open or enclosed, 
unlawfully takes or destroys game or rabbits, 
or enters thereon with any instrument for the 
killing of game. It will be observed that while 
the killing of lubbits is an offence, the entering 
or being on land with any instrument is not an 
offence, unless for the purpose of killing game, 
rabbits not being mentioned. It is therefore 
necessary under the second head to prove the in- 
tention to kill game. Anyone unlawfully enter- 
ing may be prosecuted, and while in England a 
tenant would be liable for ‘unlawfully taking’ 

f jame, he could not be prosecuted for being on 
I’fH own farm at night for the purpose of taking 
game. But in Scotland it has oeen held that he 
could be convicted of being unlawfully on his 
own farm at night for the puipose of killing 
game, whereas he could not be convicted of such 
an offence under the Day Trespass Act. If more 
than one person is in company, of whom only 
one has an instrument for the killing or taking 
of game, all are liable to the penalties. Owners 
or occupiei-s of the land on which the trespass 
is committed, or their servants, may apprehend 
offenders, who, if they offer violence with any 
offensive weapon, are liable to severe penalties. 

As it was lound that this Act was evaded by 
armed persons taking by night game and rabbits 
on public and other roads, and at gates, outlets, 
and openings between lands, which were not 
included in the Act, the Act of 1844 (7 & 8 Vic. 
c. 29) was passed. By this Act all the penalties 
enacted by the former Act are iraposea on per- 
sons who by night unlawfully take or destroy 
game or rabbits on any public road, highway, or 
path, or the sides thereof, or at openings, out- 
lete, or gates from any land on to such roods or 
paths. Under this Act the game must be actu- 
allly taken, since the mere being on a road with 
an instrument for taking or killing game is not 
an offence. 

For the purposes of liie Night Poaching A^ 
night is ‘ decla^ to commence at the expiration 
of 'the first hour after sunset, and to conclude 
St the beginning of the last hour before sunrise’. 
The time is computed by Greenwich mean time. 
PraoscdingsundertiieseActs must be commenced i 


within MX calendar months after llbe oornmiasion 
of the offence in ifiie case of summary tiiah, and 
twelve months in the case of indictable ounces. 

In 1881 the Game Act (1 & 2 Will. IV, c. SSJi 
applicable to Flngland, and in 1882 tlie Day 
Trespass Act (2 & 8 Will. IV, c. 68), applicable 
to Bcotland, were passed for the pui^se of pre- 
venting trespass by day by persons unlawfully 
engaged in the pursuit of game The offence is 
committed by anyone entering or being upon 
land without the leave of the proprietor, m pur- 
suit of game, &c. In England a constructive 
entry is not sufficient to warrant a conviction 
under this Act, there must be actual personal 
trespass. But as the solum of a road usually 
belongs to the adjoining proprietor or proprie- 
tors, a person using the road for the purjxise of 
shooting on to the lands of another would usually 
be liable as a trespasser. Moi'e(»ver, where 
there are several in the party, some of whom 
enter the lands, the otliers remaining outside to 

f ive the alarm are euually guilty of entering. 

n Scotland actual bodily entry on the lands is 
not, however, in all cases requisite, for it 'has 
been held that an offence under the Act may he 
committed by remaining on a public road and 
sending a d(»g on to the land in pursuit of game, 
or by shooting on to the lands from the rood 
without actual entiy on to them. As already 
mentioned, it has been decided in Hcotland that 
under this Act a farmer cannot be convicted of 
a statutory trespass on his own farm, although, 
as already pointed out, tlie opposite has been 
decided when the act was by niglit. The two 
decisions are difficult to reconcile. A person 
may bo lawfully on the land and yet commit 
an offence under the Act by unlawfully taking 
game when there. Thus the servant of an agri- 
cultural tenant may be convicted under the Act, 
although Ills master cannot. Again, one who 
has written permission to kill rabbits may con- 
travene the Act by killing game. 

Trespassers in pursuit of game may be re- 
quired to quit the land and to give theii Cliristian 
names, surnames, and places of abode, and in 
case of refusal or v>f giving an illusory address, 
they may be arrested by anyone having the 
right of killing game on the land, or their game- 
keepers, servants, or othei peraons authoiized 
by either of them. 

For the purposes of the Acts, daytime shall 
be deemed to commence at the beginning of the 
last hour before sunrise, and to conclude at the 
expiration of the first hour after sunset. The 
Acts do not apply to persons hunting or cours- 
ing deer, hares, or foxes started on other land, 
or in Scotland on other land upon which such 
persons were entitled to hunt or courae. But 
these Acts do not prevent the owner or occupier 
resorting to his common-law rights to prevent 
trespass, although the two remedies cannot be 
usea by the same person for the same offence. 

Under this Act the game found in the posses- 
sion of the trespasser may be demanded, and in 
case of refusal to deliver, may be taken from 
him. 

The Poaching Prevention Act, 1862 (25 & 26 
Vic. c. 114), provides additional remedies for 
the prevention of poaching. By this Act, powei 
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IB given to any constable or peace officer^ in any 
highway, street, or public place, to search any 
person whom he may have good cause to suspect 
of coming from any land where he was unlaw- 
fully in pursuit of game, or any person aiding i 
or abetting him, and having in nis possession 
any game unlawfully obtained, or any gun, part 
of a gun, or nets or engines used for killing or 
taking game, and also to stop and search any 
cart or conveyance in which such constable shall 
have good cause to suspect that any such game 
or such article is being carried by any such per- 
son, and if he (the constable, &c.) finds such 
game or article, to seize and detain it. 

The constable cannot apprehend the person 
on whom the game is found, but must apply for 
a summons. If convicted, in addition to the 
penalty imposed, the game and the gun, nets, or 
other implements shall be forfeited, but if no 
conviction takes place they must be restored to 
the person from whom they were seized. 

For the purposes of the Act, game includes 
hares, pheasants, partridges, eggs of pheasants 
and partridges, woodcock, snipe, rabbits, grouse, 
black or moor game, and eggs of grouse, black 
or moor game. This is the only Act applicable 
to Scotland where eggs are treated as game, 
though in England there are other Acts which 
make similar provisions. 

ii. Close Seasons. — In order to provide for the 
preservation of game, close seasons have been 
rovided by the legislature, during which the 
illing or taking of game is illegal. The prin- 
cipal close seasons of the year are as follows: 
Grouse, 10th December to 12th August; black 
game in England (except Somerset, Devon, and 
New Forest), Scotland, and Ireland, 10th De- 
cember to 20th August; in Somerset, Devon, 
and New Forest, 10th December to Ist Sep- 
tember; partridge, 1st February to Ist Septem- 
ber; pheasant, let February to 1st October; 
snipe, wild duck, woodcock, &c., and all wild 
birds, 1st March to Ist August. In each case 
the days mentioned are excluded. In England 
and Scotland there is no close season for killing 
hares or rabbits, but hares may not be sold 
during the months of Maixih, April, May, June, 
and July. In Ireland it is illegal to kill hares 
between April 20th and August 12th (see 
‘Ground Game Act’ below). In England and 
Ireland it is illegal to kill game on Sundays 
at any season of the year, and in England it 
is illegal to kill game on Christmas Day. In 
England, rabbits, but not hares, may lie killed 
on Sunaay and Christmas Day; in Ireland, 
ground game may not be killed on Sunday. In 
Scotland there is no prohibition against killing 

f ^ame on any particular day. Game, including 
lares and rabbits, cannot be shot at night. In 
order to prevent the destruction of game by the 
annual burning of heather and witnei'ed grass 
so common in high pasture land, it is provided 
by the Game (Scotland) Act^ 1772, that in Scot- 
land no one shall make rouirburn or set fire to 
any heath or muir between 11th April and Ist 
November, except in the case of high and wet 
muirlands, which the proprietor, or the occupier, 
with the written consent of the proprietor or 
his factor, may burn on till 26th ApnL In the 
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case of a tenant, the writing authorizing the 
burning must, previous to such burning, be re- 
corded in the sheriff court books of the county. 
In Ireland it is provided that no person shall 
burn any heath, fern, &c., at any season of the 
year, save only between the 14th day of June 
and the 2nd day of February. 

Since 1869 a series of statutes has been passed 
to provide protection for wild birds which do not 
fall under the category of game. The earlier 
Acts liave been repealed, ana the principal Acts 
now in force are: — 

The Wild Birds Protection Act, 1880 (43 & 44 
Vic. c. 35). 

The Wild Birds Protection Act, 1881 (44 & 45 
Vic. c. 51). 

The Wild Birds Protection Act, 1894 (57 & 58 
Vic. c. 24). 

Tlie Wild Birds Protection Act, 1896 (69 & 60 
Vic. c. 56) 

The Wild Bii ds Protection Act, 1902 (2 Edw. 

7. c. 6). 

The Wild Birds Protection Act, 1904 (4 Edw. 

7, c. 4). 

Generally syieaking, the close time is from Ist 
March to Ist August, and the Acts apply to all 
wild birds. In the schedule to the Acts, how- 
ever, certain birds are included, and as regards 
all birds not sclieduled, the owner oi’ occupier 
of land, or anyone authohzed by him, can kill 
them at any time on the ground so owned or 
occupied by him. No one who is not an owner 
or occupier of land, or duly authorized by such, 
can shoot or take any wild bird, whether scheduled 
or not, during the close time. 

The Secretary for Scotland, on the application 
of the Gounty Cbuncil, may, by order, schedulo 
additional birds or prohibit the taking of the 
eggs of wild birds, and he may vary the close 
time, or make it extend in the case of particular 
birds to the whole year. To attempt to specify 
the birds thus scheduled, or the various close 
times in force, would be out of the question, since 
orders have been issued applying to almost every 
county in England and Scotland, in which the 
provisions of the Acts have been more or less 
varied. See art. Birds, Protection of Wild. 

3. The Ground Game Acts, — In order to 
afford more adequate protection to tenants from 
the deprodation of ground game, provision has 
been made by the tlround Game Act of 1880, 
the Ground Game (Amendment) Act, 1906, and 
the Agricultural Holdings Act of 1908 (which 
came into force on Ist January, 1909). By the 
Ground Game Act of 1880 it is provided tl^t 
every occupier of land shall have, as incident 
to and inseparable from his occupation of the ^ 
land, the right to kill and take hares and rab- 
bits thereon concurrently with any other person 
who may be entitled to kill and take ground 
game on the same land. The term ‘occupier’ 

IS not defined, but it would appear from the 
preamble that it would extend only to an occu- 
pier for the cultivation of the soil, and that 
a tenant of land for other purposes would not 
be entitled to the benefit of the Act The 
authorities differ in opinion as to whether the 
Act would extend to joint tenants. Where the 
occupier sublets his land, the right to ground 
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game ie in the sub-tenant and not in the tenant. 
A person shall not be deemed to be an occupier 
in the sense of the Act if he has merely the 
right of common over the lands, or takes them 
for grazing sheep, cattle, or horses for a period 
of not more than nine montha Thus, where 
grass parks or the policies round a house are 
let to a grazier for a period of not more than 
nine months, the grazier has no right to kill 
ground game. In Scotland it has been decided, 
in a case in the sheriff court, that where parks 
were let for ^ the season’ this amounted to a lease 
for a period of not more than nine months, and 
the tenant could not claim the benefit of the Act 
The right conferred on the tenant is only con- 
current with that of any other person who is 
entitled to kill ground game. Consequently the 
landlord may still kill ground game or let the 
right to a third party. The ri^it conferred is, 
however, subject to certain limitations: (a) The 
oc'cupier shall kill or take ground game only by 
himself or by persons duly authorize I by him 
in xoriting, (6) The only persons to whom the 
occupier may delegate the power to kill or take 
ground game are : (1) memoers of his household 
resident on the land in his occupation. The 
members of the household must be resident on 
the land. Therefore in the case of a farm where 
neither the tenant nor any member of his family 
is resident the authority cannot be granted, 
but if a member of his family be resident on the 
farm there seems no reason why the tenant may 
not grant authority to that memlier, though he 
himself personally resides elsewhere. In Scot- 
land the opinion has been indicated that the 
term ‘ member of household’ will include a visitor 
asked to stay a week and shoot rabbits, but the 
point was not expressly raised, and the sound- 
ness of the opinion has been gravely doubted. 
(2) Persons in his ordinary service on such land. 
Ordinary servants (mly can be authorized, thus 
excluding such casual workers as harvesters, &c. 
Moreover, the servants must be employed on the 
ground on which the game is to be killed. (3) 
One other person hona fide employed for reward 
to destroy ground game. Questions have been 
raised as to what constitutes reward in the sense 
of the Act. In practice it is believed that an 
arrangement whereby the game killed is kept 
as reward will fulfil the reqtiirements of the 
Act, and there is a decision in the Scotch courts 
which indirectly supports this view. But in 
view of the way in wnich the question presented 
itself to the higher court, the point cannot be 
held to be definitely settl^. Of these persons, 
however, only the occupier and one other per- 
son authorized in writing, and answering to one 
or other of the above descriptions, may kill the 
game with firearms. 

'pie mere fact of a person having the occupier’s 
written authority is not sufficient, unless he be 
either a member of the occupier’s household 
resident on the hum, an ordinary servant, or a 
person jnma fide employed for reward. Failing 
nis satisfying these requirements, he may be 
piroeecuted for trespass. 

Every person so authorized by the occupier, 
on demand by any person having a concurrent 
right to take game, or any person authorued by 


him in writina to make such demand, must pro- 
duce his authority. This requirement is im- 
perative ; the giving of name and addi'ess is not 
sufficient, and if the authority is not produced 
when demanded, even though it exist and has 
been left at home, it would not be a good defence 
to a prosecution. The Act expressly provides 
that failure to produce the autnority when de- 
manded shall have the result of making the 
person so failing an unauthorized person. The 
demand can, however, only be made by the 
landlord or game tenant, or someone duly au- 
thorized by them in writing to make the demand. 
The person authorized in writing to make the 
demand is not obliged by the Act to produt'e his 
own written authority, but he o\ight to have it 
with him and to produce it when making the 
demand. 

(c) Restrictions in Case of Moorlands . — In the 
case of moorlands and unenclosed lands (not 
being arable lands), the occupier and the ])er8on8 
authorized by him shall exercise the rights con- 
ferred by this section only from the 11th day 
of December in one year until the 31st day of 
March in the next year, Imth inclusive; l)ut this 
provision shall not apply to debu hed poi’tions 
of moorlands or unenclosed lands adjoining 
arable lands, whei'e such detached [)ortion of 
moorlands or unenclosed lands are less than 
25 ac. in extent. By the Giound (lajrie (Amend- 
ment) Act, 1906, which came into force on 
1st April, 1907, the right of occnj>iers of moor- 
lands, &c., is extended so as tf> give them the 
right to kill ground game on such lands from 
1st September to 10th Dt^cembei’, lK>th inclusive, 
but only ^otherwise than h\f the vse firearms'. 

The rigncs conferred bv the Act are insepar- 
able from occuj)ancy, and if a landloi’d who is 
farming his own land lets the snorting rights, 
he is not thereby debarred from killing ground 
game in terms of the Act. The right is in- 
alienable, and any agreement which purj)ort8 
to divest or alienate the occupier’s right, or gives 
him any advantage in consideration of his for- 
bearing to exercise it, or imposes any disad- 
vantage in consequence of his exercising it, is 
declared to be void. Nor m^ the right be 
interfered with or obstructed. Thus, in a Scotch 
case where it was alleged that a keeper was 
trampling down and destroying snares or tiups 
set by farmers, was sprinkling paraffin in such 
proximity to their traps as to prevent ground 
game being taken, and otheiwise obstructing 
them in the exercise of their rights under the 
Act, interdict was granted against the keeper. 

While the effect of this section is to make void 
all agreements in contravention of the fKJcupier’s 
right to destroy ground game, the Ground Game 
Amendment Act, 1906, provides that this section 
shall not operate to prevent the occupier of moor- 
lands and unenclosed lands, and the owner of 
such lands or other person having a right to 
kill game thereon, from making agreements for 
the joint exercise of the right to kill ground 
^^ame between Ist September and 10th December 
in any year. 

The occupier and the persons duly authorized 
by him do not require a game licence to kill 
ground game, but a gun licence is atill neceeaiiry 
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flv«n to kin Tabbit*, "whidi are not vermin in 
the meaning of the Gun Licence Act, 1670. 
The occupier ban the same power of selling 
ground game killed by him or the persons au- 
thorized by him as if he had a game licence. 
Tliis privilege, however, does not extend to the 
persons authorized by him to kill ^ourid game. 

No person having a right of kiliing ground 
mne under this Act or otrierwise sliall use any 
firearms for the purpose of killing ground game 
between the expiration of the first hour after 
sunset and the commencement of the last hour 
before sunrise. 

Spring traps for killing rabbits can only l>e 
set m the rabbit holes. This in Scotland has 
been interpreted to mean under the r(K)f of the 
burrow and not on the scnipe in front of it, and 
it has been held that the setting of traps from 
7 to 16 in. from the mouth of the hole was a con- 
travention of the Act. It has also been decided 
that the term ‘lubbit hole’ means a rabbit bur- 
row, and that therefore a hole scmped by rabbits 
to get under wire netting does not come within 
the term. 

The Act prohibits the use of poison for killing 
gn»und game. But apart from this Act the use 
of poison for killing game of any kind is illegal. 
By the Poisoned Grain Prohibition Act, 1803 

S 26 and 27 Vic. c. 113), and the Poisoned Flesh 
Prohibition Act, 1864 (27 and 28 Vic. c. 115), 
anyone who sells, or sows or places, or causes to 
be sown or placed on any exposed place, any 
gmiii, seed, or meal which has been steeped in 
poison so as to be dangerous to life, or who 
Knowingly or wilfully lays, or causes to be laid, 
any poisoned flesh on any land, is liable in a 
penalty of £10. But the laying of poisoned 
flesh in a dwelling-house or other building, or 
in a garden, or in the drains of a house, pro- 
vided the drains are so protected by gratings 
as to prevent a dog getting into them, is jku’- 
niissible for the destruction of small vermin. 

The prohibitions against night sliooting, plac- 
ing of spring traps, except in rabbit holes, and 
the use of poison, applies to iiersons having the 
right under this Act ‘or otnerwise^ of killing 
gi’ound game. In Scotland the opinion lias been 
expressed that the words ‘or otlierwise’ would 
include the landlord or game tenant as well as 
the farmer. The same point came up in another 
case, but the judges reserved their opinion, and 
tiierefore the question cannot be said to be 
authoritatively settled. In England, however, 
it lias been decided that in spite of these words 
the prohibitions do not apply to owners in pos- 
session. 

The Ground Game Acts were passed to protect 
occupiers of land from tlie ravages of cfround 
game, but they confer no right to take other 
game. Where the tenant suffers damage from 
other game, he can claim damages only if he 
prove that the stock of game on the ground at 
the commeneement of the tenancy has been in- 
creased to an excessive extent, a claim somewhat 
difficult to substantiate. This difficulty has been 
met since Ist January, 1909, by section 9 of the 
Agricultural Holdings Act, 1906. The following 
are the provisionB of the section : — 

Where damageto crops » done by game 


the tenant ^faas not the right to kill, t.e. v& mr 
than ground game, the tenant is entitled to 
compensation under the following conditions : — 

(1) The damage must exceed Is. per acre of 
the area over which the damage extends. 

(2) Written notice must be given as soon as 
possible after damage first observed. 

(3) Landlord must have reasonable oppor- 
tunity to examine damage. 

(or) In case of a growing crop, before it is 

raised, reaped, or consumed; and 
(b) In case of raised or reaped crop, before 

removal fi’oni the ground. 

(4) Written particulars of the claim to be 
given within one month of expiry of the year 
for which the claim is made. 

Failing agieemeiit, the damage shall be settled 
by arbitration. In cases of Teases current at 
Ist January, 1909, deduction from the com- 
pensation snail be made for any sum or allow- 
ance in respect of game damage expressly fixed 
by the lease. After the date of the Act any 
agreement in limitation of tlie compensation 
fixed by the Act shall be void. 

Tlie landlord is liable in the first instance to 
the t(‘nant, but is entitled to be indemnified by 
his game tenant if any. 

For purposes of the Art, game means deer, 
pheasjuits, partridges, grouse, and black game. 

4. Licknc'KB. — Everyone who uses a gun must 
have either a game licence or a gun licence, and 
in some cases must have both. Moreover, if 
a gamekeeper be employed a licence is neces- 
sary, and so also for dogs. See Licences. 

[d. b.] 

Qam# Llo^nc#. See Licences 

Game Preservation, EfPecte orf.^ 

[Though the facts and statistics here given 
are by no means i*ecent, they still retain their 
interest and value, and the article, with some 
omissions, is reprinted on account of its eminent 
author. It was originally wiitten for Morton’s 
()ycloj)edia of Agriculture.] 

Of the amount and nature of the damage sus- 
tained by farmers from the ravages of game, 
we have abundant and conclusive proof. Hares 
and rabbits will eat almost every description of 
agricultural produce. Witnesses concur in stat- 
ing that the seed ci’ops suffer from seedtime 
even up to harvest. Hares eat the tendei* blades, 
and thus retai'd the growth of grain, and cause 
it to come to maturity later than would other- 
wise be the case ; and the consequence is that 
the quality of the grain is often deteriorated. 
They bite off the wheat at the knots or joints, 
for the sake, it is supposed, of the saccharine 
matter found there as tlie grain approaches to^ 
maturity. The crops ai'e also injured to 

a great extent Turnips, for example, are bitten 
by hares andTabbita; and the outer skin being 
broken, they are soon destroyed by frost Not 
unfrequently^the growth df obtain articles, su^ 
as winter vetches or carrots, has been abandoned 
altogether from the impossibility of raising m 
crop in the faee of the game rava^ to wmdi 
they were subjected, rartss commit very great 
injuiy *by cutting ’for tdiemselves tracks or path- 
ways tmough me standing com. These will 
l^matimee be irom 1 ft to S <ft wide, leaaiii^ 
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the straw as au pld stubble, in the fields where 
the crop is not yet reaped. 

We must specially advert to the amount of 
damage which arises from the presence of game 
in preserved districts. It is remarkable that 
although the tenant farmers who were witnesses 
before Mr. Bright’s Committee in 1846 were 
brought from almost every part of the kingdom, 
their evidence was strikingly in harmony on the 
main points of the game controversy. For in- 
stance, Mr. B., farming in Hei’tfordshire, detailed 
the particulai’s of damage on his farm, and gave 
in an award drawm up by two arbitrators, in 
which the injury committed by the game dur- 
ing one season, on land not exceeding 35 ac., 
was upwards of £118. He stated also that the 
'damage he sustained on the whole of his farm 
was equal to an increased rent of £200 per 
year. 

Mr. C., farming more than 3000 ac., arable 
and sheepwalk, in the county of Norfolk, stated 
that in the year 1844 he was a loser of nearly 
£1000 by the damage done by game. The 
greatest damage was in the wheat crop, but 
grass and sainioin also were much injured. At 
the commencement of liis lease, alniut 500 hares 
were killed yearly; but ‘last year they killed, 

at , 2500 hares, and I consider that 2000 

of them were maintained by myself, my farm 
l)eing nearer to the cover than the rest of the 
parish ’. 

Two other cases of damage may be quoted, 
one from the county of Derby, and the other 
from Fifeshirc in Scotland. Mi*. Gauntley of 
Bake well stated to the Committee that on an 
estate in Derbyshire consisting of 3770 ac., of 
which only 400 ac. wore amble land, the game 
damage was estimated in the year 1843, on 395 
ac. of arable land, at £897; and in 1844, on 389 
ac., it was ascertained to have been £916. Here 
the average injury was 46i{. per acre on the 
whole of tlie corn land. Mr. Landale, residing 
near Kirkcaldy, stated that he had made valua- 
tions for ten years on portions of an estate in 
the county of Fife. The estimate of damage on 
1059 Scotch acres in 1839 was £428; in 1840 it 
was £320; in 1841, £655; in 1843, £400; in 
1844 it was near £1000: the estimate of the 
two last years being made by another valuer. 

With regard to winged game, the evidence 
established the fact that much injury is sus- 
tained, especially from pheasants. On a farm in 
Hertfordshire, a single hen pheasant, during the 
months of March and April, 1845, destroyed as 
much of a piece of beans as amounted altogether 
U) i ac. before she could be trapped. In this 
instance the pheasant found shelter in an ad- 
joining wood. The bird pulled up the plants 
when they were about 2 in. high, that she might 
get at the bean at the root. 

The question as to the amount of produce 
oonsum^ by liares, as compared with that con- 
sumed by sheep, h^ been often discussed ; and 
k may & well here to give the particulars of 
a verjr interesting, and, think, conclusive 
experiment, tried by Mr. Geo^e Gayford, of 
Rymer House, near Retford. It was nnavoid- 
ablv confined to the question of food connamd 
—the quantity vnuted by liares and rabbits 


seems incapable of accurate determination. Mr. 
Gayford divided a large outhouse ; at one end 
he shut up two Down nogget slieep, and at the 
other twelve tame rabbits of a large size, ^ing 
about equal in size and weight to hares. He mea- 
sured and weighed the food given to tlie rabbits 
and the sheep; such food consisting of oats, brnn, 
cari'ots, swede turnips, and cut sainfoin. Botli 
were fed alike, and had as much as they could 
consume; and the fo(Kl was selected to represent, 
as nearly as the season permitted, the various 
80 i*ts of food which hares and rabbits would liv e 
upon when running at large over a farm through- 
out the year. This experiment commenced on 
the 15th of March, 1845, and w’as continued 
for six weeks. The table on p. 92 is an exact 
copy of the table handed in to the Committee 
by Mr. Gayford, showing the pi’ecise results of 
the experiment. From this it will be seen that, 
in six weeks, twelve rabbits consumed— of oats, 
cut sainfoin, bran, carrots, and swede turnips — 
33 bus. 3 pk. 11 pt, weighing 68 st. 7 Ih. 14 oz., 
and valued at 18ji. 2|rf. ; whilst during the same 
period two sheep consumed only 25 bus. 3 pk. 
9 pt., weighing 45 st. 10 lb. 3 oz., and valued 
at 13«. 9i^a. The twelve rabbits thus exceeded 
the two sheep in consumjitioii by 8 bus. of food, 
weighing nearly 23 st., valued at 4«. U^d. J( 
follows from the above statement tho/^ inthin a 
fraction^ four and a half rabbits^ during a jnriod 
of sijc weeksy consumed as much food as one sheep. 
Nor must it l>e forgotten that in this cxjH'ri- 
ment, and in this estimate, no allowance is madi* 
for that which is destroyed and not e^atcii b> 
hares and rabbits. Sheep can be fi*il, and arc* 
generally fed, on a pii ticular H|K)t, and th(‘V eat 
what is given to tnem, wasting little. \V’ith 
wild creatures the case is very ddlerent. Hares 
and rabbits, especially the former, run far over 
the fields; they cut pathways in the corn, and 
clear away laige oj>en spaces, as if to give them- 
selves greater fi*eedoin in their gambols; and, 
ill the abundance of food before them, they cut 
down and destroy, or greatly damage, m uch that 
they do not eat. It is the opinion of many well- 
infoimed farmers that the injury sustained hi 
this way from hares and rabbits is equal to tliat 
wdiich arises from their actual consumption of 
agricultural produce. 

There is another very important branch of 
the subject. The question of ^me is one in 
which not the tenants only are interested. It 
is at least equally impoitant in its effects on 
the condition of the farm labourers. *A great 
head of game ’ presents on every side an amount 
df temptation which is hard to resist. A night 
of successful poaching is worth more in money 
than the wages of a week or a fortnight; and 
when so much is to be gained, there is little 
reluctance to violate the law, which, in the case 
before us, derives no strength and no sanctity 
from the respect and veneration of the people. 
The Isbourere do not regard game as properly 
in the sense that sheep and fowls are proper^; 
they do not regard the taking of game m theft, 
ana in these resp^ th^ are in termony witli 
the law itself. TOey are nnable to discover aiy 
justice in the mode in which game is preaerved, 
and to themiJie ndiok code of laws applioabie 
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March 16, 1846.— Two Itown Sheep, Housed and Fed against Twelve I’ame RahbiU, supposed to be equal to Twelve Hares. 
The Sheep were a year old Each liad all the food they would eat. 


Sheep. 

1 Rabbits. 

ConBumed 
by two 
Blieep in 
a fort- 
night .. 

Measure. 

Desoription 
of food 

Weight. 1 Price 

Value 

s d 

vn 

0 7i 
2 61 

CoiiBumed 
by twelve 
rabbits 
in a fort- 
night . . 

Measure. 

Description 
of food. 

Weight 

st lb ox 
0 18 8 
2 7 0 
0 11 14 

24 4 0 

Price. 

Value. 

bu. |)k.pi 
0 19 

4 0 0 

0 3 6 

6 0 8 

Oats . . . . 
Cut sainfoin., 
llraii . . . , 

( Carrots <fe \ 

\ Bwedofc / 

st. lb. ox ^ 

0 12 8 iK. per it. 

2 4 0 6d. per at. 

0 11 3 9d. per bus 

18 12 12 ad. per but. 

bu pk.pt. 
0 1 11 

4 18 

0 3 11 

8 2 0 

14 0 14 1 

Oats 

Cut sainfoin . 
Jtran 

/ Carrots & \ 
\ swedes / 

Is. per at 
ad. per st. 
9d. per bus 

ad. per bus. 

s. d. 

1 0 

1 8 

0 8 

4 8 

10 1 7 

17 12 7 I 

6 3 

28 8 6 

7 2 


On the 20th of March each were weighed : Weight of sheep, 11 st. 8 lb.; and of rabbits, 5 st. 12 lb. 


Consump- 
tion of 
second 
fortnight 


0 2 4 

Oats 

1 4 01 Is. per st. 

1 .H* 

2 8 0 

Cut sainfoin . 

18 0 

6d per st. 

0 9 } 

3 8 8 

Carrots 

10 6 12 

ad. per bus. 

1 111 

7 0 12 


18 4 12 


4 Oi 


Consump- 
tion of 
second 
fortnight 


1 0 2 12 

2 2 

0 

6 8 

8 

0 0 

4 


Oats . . . . 

Cut sainfoin . 
CaiTots 


I 1 8 0 Is per st 
16 0, 6d. per st 
16 18 4| 6d. per bus. 


|18 IS 4l 



6 


The falling off In consumption the Inst fortnight may in some measure be attributed to a change in the weather, it being 
much milder tiio lost fortnight. 

On the mil of April eaoli were again weiglied : Weight of sheep, 11 st. 18i lb ; and of rabbits, 6 st 13i lb. Increased weight 
of nliecp, 6^ 11) ; and of rablilts, 11 1h 

The greater Increase of weigiit gained by the sheep may, in some measure, be attributed to the rabbits being males and 
females, consequently they did not settle so well os the sheep. 



0 2 6 

Oats .. .. 

1 6 0 Is. per st 1 1 4} 
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CaiTots 
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third fort- 




1 

third fort- 





night 

8 16 


14 7 0 14 6 

night 

10 2 9 


I 2 I 0 4 



On the 20ih of April each were again weiglied : Weight of sheep, 12 st. 6 lb.; and of rabbits, 6 st. 9^ lb. Increased weight 
of sheep, third fortnlgiit, Oi lb ; rabbits decreased in weight third fortniglit, .SJ lb. 

The decreased weight of rabbits is accounted for from tlielr having liegun breeding. 


SUMMAIIY OK TIIK CONSUMPTION OF 8HKKP AND OF RABBITS. 


8HKKP. 

rabbits. 



Measure 

Weight. 

Value 

j 

Muasuru 

j Weiglit Value. 


buH ])k pi 

nt hi ox 

s. d 


bus pk pt 

st Ib ox. s d. 

First fortnight 

10 1 7 

17 12 7 

5 3 

First fortnight 

14 0 14 

28 8 6 7 2 

Second fortnight 

7 0 12 

13 4 12 

4 OJ 

Second fortnight 

a 0 4 

18 13 4 5 24 

Third fortnight 

8 1 6 

14 7 0 

4 6 

Third fortnight 

10 2 9 

21 0 4 6 10 } 


26 8 9 

46 10 8 

13 91 


33 8 11 

68 7 14 18 2} 


to game seems but a contrivance of a powerful 
class to retain to itself certain inodes of enjoy- 
ment, purchased at the expense of the weaker 
classes. They see the game of a great proprietor 
destroying the crops of an industrious occupier, 
and they feel that, to the farmer at least, their 
nocturnal expeditions are in no degree preju- 
dicial. Whether it be richt or wrong, it is a 
fact certain and admittea that the labouring 
classes generally consider our whole game code 
to be unjust and cruel. Magistrates, clergymen, 
chaplains of jails, and inspectors of prisons alike 
admit that labourers do not attach any idea of 
guilt or shame to infractions of the game laws, 
and that the poacher, when liberated from prison, 
is received among his fellow-labourers rather as 
the victim of cruel and partial legislation than 
as a criminal. So long as these femings prevail, 
and we believe them to be ineradicaole, there 
can be no hope that the presence of ^me will 
cease to be the source of much evil ana demora- 
lization to the peasantry. To the farmer, everj- 
thing which makes the labourer less industri- 
ous, less honest, and less moral is an evil. If 
out of work, he is a burden on the poor-rate; 


and if in prison for offences against the game 
laws, the expenses of his prosecution, in many 
cases, and tne cost of his subsistence in all, 
are defrayed from the county funds, to which 
fanners largely contribute, whilst the mainte- 
nance of his wife and family is thrown upon 
the poor-rate of the parish to which he belongs. 

Wo liave not alluded to other evils which 
spring from the gratification of the passion for 
game. Many of them are too notorious to re- 
quire mention here. It may be remarked, how- 
ever, that every winter the columns of the^ 
public journals are the records of desperate 
encounters between poachers and gamekeepers, 
wherein frightful wounds, and even death itself, 
are not unfrequently inflicted on one or more 
of those engaged in them. 

It would be easy to enlarge upon the con- 
sequences which spring from that foolish and 
abrorbing love of game which has so long pos- 
sessed many of the proprietors of the soil in 
Great Britam. In discussions which have taken 
place, the advocates of game preserving have 
only succeeded in showing that their case is 
wholly without defence, and that there is no 
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justification for the harsh code by which it is 
upheld. They have said that landowners ^may 
do what they like with their own \ forgetting 
that they have enacted s^ial laws to enable 
them in many cases to inmct injuries on their 
neighbours and the public. They have asserted 
that, but for the pleasures of sporting and the 
battue, proprietors would not reside in the 
country, and the advantages of their presence 
would be lost to their tenants and the peasantry 
on their estates. This argument does not appear 
to have any real force. In counties or districts 
where game is not preserved, it is not found 
that proprietors are more absent than where 
game is abundant; and if it were so, we are 
unable to discover any advantages in a resident 
landlord that can compensate fer the mischiefs 
of a ‘great head of game*. A good resident 
landlord is a great blessing to a neighbourhood, 
for good men are valuable everywhere, and use- 
ful in proportion as their influence is great; 
but a landlord whose residence depends on his 
game, and whom no tie binds to his estate 
beyond that which arises from the indulgence 
of a sport which, at l>e8t, is more akin to bar- 
barism than to civilization, is precisely one 
whose absence from any part of the country 
will not be deemed a local affliction. What- 
ever is gained in any locality by the expendi- 
ture of money in the preservation of game, or 
in the employment of men to drive the game 
within the range of the guns of modern sports- 
men — or whatever advantages may arise from 
bringing together, for a few days in the season, 
a party of sportsmen of noble or gentle blood, 
with their servants, and horses, and dogs — we 
feel quite convinced that it affords no adequate 
compensation for the manifold evils which game 
preserving necessarily involves, and that what- 
ever compensation is derived from it fails to 
reach the parties by whom these evils are chiefly 
borne. 

The whole system of preserving game on cul- 
tivated lands is absurd and unnatural. Wild 
animals are intended only for countries unin- 
habited by man, or thinly peopled; and as popu- 
lation increases, and the soil is brought under 
cultivation, they gradually disappear. In this 
country the population is dense, and is every 
day pressing more and more against the means 
of subsistence; and at the b^ of our social 
system is a vast mass of poverty, much of which i 
is created by the competition for employment, I 
and the difficulty of procuring even a^re sub- I 
sistence. At the same time, we have a great 1 
number of estates, some of moderate dimen- 
sions and others of enormous size, forming alto- 
gether no inconsiderable portion of this island, 
over which game is rigidly preserved, as though 
some great national interest were concerned in 
the breeding and rearing of wild animals. The 
conditions on which land is held by the occupy- 
ing tenantry are thereby rendered most un- 
favourable for an improving cultivation; and 
we have deeply to regret, but cannot deny the 
fact, that agiiculture with ds is less advanced 
th^ are other arts and trades to which the 
skill and industry of our countrymen have been 
directed. The occupier or tenant of the land is 


haras^ by a system which, had he not grown 
up with it, it is impossible he could so long 
have endured. The preservation of game in- 
volves other evils to tlie fanner besides loss of 
money. It destroys his self-respect and the 
independence of his character. He takes a farm 
and contracts to pav a rent; he stoc-ks it with 
cattle and sheep; he ploughs, and sows, and 
reaps: kis landlord aUo ttocks the same farm 
with hares^ rabbits^ and pheasants^ and enjoys 
his battue, or sends to market the game which 
his tenants’ produce has fed. The tenant has 
his servants to superintend or conduct the ope- 
rations on his farm, and to feed and protect nis 
cattle and his flocks: the landlord has his keepirs 
to secure his game\ and these keepers are a spy 
upon the tenant himself, and traverse liis flehls 
by day and night, as though superior to his 
servants and himself. There are tlius consti- 
tuted to the same lands, and on the same pro- 
perty, two interests which must ever be dia- 
metrically opposed to each other — that of the 
cultivator, and that of the game preser ver ; and 
out of this, discord is sure to be engendered, and 
in thousands of cases failure ancl ruin to the 
weaker party. 

In all this there is a fruitful source of degra- 
dation to the farmer. Men of capital and inde- 
pendent feeling will shun an occupation which 
involves so much of humiliation, oi they will 
protest against a system so piejiidicial to the 
country, and so destructive oi the character of 
those who are subjected to it. We an* sanguine 
that recent inquiries and discussions on this 
important subject will have the eflect of in- 
ducing all persons connected with agriculture, 
whether as landowners or tenants, to assist in 
removing that which, we are convinced, is one 
of the most formidable evils whiih the culti- 
vator of the soil has to contend W’ith. Wlicn 
the tenant farmers make their wishes on this 
subject known to the legislature, we believe 
their interests will not be disregarded. But 
whilst we hope to see all legislative encourage- 
ment to the preservation of game abolished, we 
cannot but express our strong convictitm that 
it is to the firmness and intelligence of the 
tenants themselves, as much as to any change 
in the law, that we must look for the abate- 
ment and final removal of this great and very 
prevalent obstacle to the prosperity of agricul- 
ture. [John Bkioht.] 

Qanif Plouil^hs. See Ploughs. 

Gangrene* — By gangrene is meant death 
of tissues, followed by detachment from a line 
of demarcation which is often veiy cleaily de- 
fined before separation begins. There aie two 
principal forms of gangrene, the dry and the 
moist. Familiar examples of the former are 
the death of portions of young pigs’ tails and of 
adult ears. iTie death of a quarter in a cow’s 
udder, following on garget, is an example of 
moist gangrene with wriich readens may be 
familiar. Interference is to be deprecated be- 
yond applying a disinfectant around the slough- 
ing tissues. Healing is rapid when the slough 
has been cast. [h. 

QamigSf Afl^rioultural.— In some districts 
of England it was customary for persons luiown 
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ag gang-masters to hire children, young persona, 
ana women, with a view to contracting with 
farmers for the performance of various kinds 
of agricultural work. In order to regulate such 
relations the Agricultural Gangs Act, 1876 ap- 
plicable onl^ to England), was passed. The 
main provisions of the Act are as follows, viz.: 
A gang-master is defined as a person who hires 
a body of children, voung persons, or women — 
known as an agricultural gang — with a view to 
their being employed in agricultural labour on 
lands not in the occupation of the person who 
hired them. No child under eiglit shall be em- 
ployed in a gang. By the Elementary Education 
Acts no child under the age of eleven can be 
employed, nor any child under tliirteen who has 
not obtained a certificate of having reached the 
standard of education fixed by law in force in 
the district in which he resides. No female shall 
be employed in the same gang with males, nor 
shall any female be employed in any gang under 
a male gang-master, unless a female licensed 
to act as gang-master is also present with the 
gang. The gang-master must be licensed by tlie 
justices, and no one who sells excisable liquors 
is eligible for a licence. The licence is granted 
for six months only, but is renewable. Offences 
against the Act arc punishable by fine, and in 
audition the conviction is to be endorsed on the 
licence. If four convictions be I'egisterod against 
the gang-master, lie is thereafterdisqiialifit'd from 
holding a licence. [^D. n.] 

Qapes In Ohickans. — What is com- 
monly called gapes is a disease caused by the 
presence of a round worm {St/ngamus trachealis) 
in the windpipe or bronchial tubes. The (hvjie- 
worm is also known under the names of lled- 
worm and Forked worm. In colour, the female 
Gapeworm is red, and often reaches ♦ in. in 
length. The male worm is much smaller, and 
is nearly always found in copuJ^ with the female 
inside the host. The two thus make a fork, and 
hence the name — Forked worm. These worms 
attach themselves to the membrane by means 
of the ‘ sucker-mouth ’ witli whicli they are pro- 
vided, and when present in large numbers tliey 
block up the passage and cause the birds to 
gape in endeavouring to breathe. The disease is 
very common in several species, but poultry, 
young chickens, and turkeys are specially liable 
to attack, and at one time the mortality caused 
by the Gapeworm was very great. Some dis- 
tricts are more prone to the Gapeworm than 
others, especially where the ground is damp, and 
polluted water may be the means of spreading 
the parasite. It is seldom that it is met with 
on fresh - broken soil. When it is found that 
chickens are suffering from gapes they should 
be immediately removed to fresh ground, and 
especial care taken that the food and water ves- 
sels are clean, and water given pure and fresh. 
One plan recommended in Leaflet No, 58, issued 
by tne Board of Agriculture, is as follows : 
‘Take the affected bird in one hand, and open- 
ing its beak with the thumb and finger, place 
in its mouth a piece of camphor about the size 
of a small pea, then close and hold its beak for 
a moment to compel Uie bii^ to swallow the 
morsel, and. the operation is complete’. A sim- 


pler remedy is the use of Chamberlain &.Smith’jB 
Kayide, a volatile powder, which, blown into a 
coop or box in which the chickens are placed, 
causes the worms to loose their hold, and the 
birds can thus cough them up. Care must be 
taken to bum the expectorated worms so as to 
avoid further infection. [e. b.] 

OarbAffiB. See Nitrogenous Organic Ma- 
nures. 

Oarctoiia — A garden may be described as an 
enclosure in which plants of various kinds are 
cultivated for use and ornament; the term is 
also applied to enclosures wliich are not really 
devoted to horticulture. Tlius we have tea 
gardens, zoological gardens, and pleasure gar- 
dens. Horticulturally considered, the garden 
may form part of the conveniences of a resi- 
dence, or it may be used solely for commercial 
purposes, as are market and nursery gardens, or 
it may be a place of common resort, oi' again it 
may be specially designed for educational pur- 
poses. A kitchen garden is one in which rood 
})laiits generally are cultivated ; a flower garden 
IS devoted exclusively to the cultivation of 
flowers and plants for ornament ; a rock garden 
is designed specially for the accommodation of 
plants from alpine regions ; a winter garden is 
a large glass structure in which the conditions 
are favoumble for the growth and protection of 
plants during the winter season. No doubt the 
garden had its origin in the desire of men to 
have near their dwellings tlio plants that were 
useful as food. Evidences of this are to be seen 
now anjong the most savage of tribes, the plant- 
ing of a few bananas, cocoanuts, breadfruit, &c., 
close to their dwellings being an example of 
gardening in its most primitive form. All civi- 
lized nations, ancient as well as modern, have 
included gardening among the arts. Gardening 
was practised among eastern nations as early as 
B.C. 1500-1200, or earlier. The Egyptians, Baby- 
lonians, Jews, Persians, Greeks, and Romans h^ 
sacred groves or gardens, often of extraordinary 
beauty, in which trees were planted for effect, 
and flowers were grown with very much the 
same object as that for which they are culti- 
vated to-day. They also appear to have under- 
stood the art of the improvement of plants by 
selection. Aooerding to Loudon, upon the out- 
side of the pyrannd of Cheops was found an 
inscription in Egyptian charactera showing that 
radishes, onions, and garlic were cultivated vege- 
tables at the time of its erection. The Persian 
gai'dens of 500 B.c. were planned for jfifjct, the 
trees being planted in scares and avenues, with 
roses, &c., intermixed. Tlie Persian King Cyi ua» 
is said to have displayed a passion for garaen- 
ing, and wherever ne resided or visited he took 
care ‘tliat the garden (paradise) should be filled 
with evei’ything beautiful and useful that the 
soil could produce*. There were gardens in 
ancient Rome which abounded witli flowers such 
as lilies, roses, and poppies planted in beds. 
Plutarch speaks of terraced gardens, and le 
said that a taste for the natural as distin- 
guished from the formal style of gai'den pre^ 
vailed even in his time. The famous Italian 
gardens are no doubt relics of that period. ^Oie 
art of gardening in Great Britain owes its oii- 
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gin to the Boraans, but its development may 
he said to be more complete in England than in 
any other country in tne world. English gar- 
dens have a character of their own, and what is 
known as the English style is a happy mixture 
of formality in design with the informal or 
natural. 

Commercial gardening in this country now 
is of great importance, horticulture being a 
highly developed industry, employing many 
thousands of persons, whilst millions of money 
are invested in it. Nursery gardens in parti- 
cular occupy an important position. Tliey not 
only keep up a supply of all kinds of plants to 
be used in every section of the garden, nut they 
are also the emporiums for new introductions 
from other lands, or new developments by the 
breeder ; hybridizing, crossbreeding, aiid se- 
lection, as well as experimental cultures of all 
kinds, being conductea in many nursery gardens 
in this country. The commei*cial spirit is now 
a gimt force in British horticultui'e, enteiing 
largely into the work of the amateur, many 
large private gardens, formerly kept up for 
pleasure alone, being now run as commercial 
concerns and made to pay. There are also 
many gardens in this country which are used 
as centres of instruction, "fhe great botanic 
gardens serve a double purpose, in that they 
are places of resort for pleasure, and also are 
object lessons in the art of making and keeping 
a garden. School gardens have lately l>een de- 
veloped in the interests of those young people 
who may be expected to become more or less 
concerned in tlie cidtivation of the soil. The 
county councils have established ex|)€ii mental 
and teaching gardens in districts where they 
are likely to influence owners of gardens in the 
adoption of the best methods of cultivatifui and 
the most suitable plants to gi*ow. See next two 
articles. 

The produce of a garden may be rich or poor 
according to the conditions with respect to soil, 
climate, and also accoiding to the ability with 
which it is cultivated. The best skill devoted 
to horticulture w'ill obtain results many times 
greater than those produced by farming even 
of the most advanced type. [w. w,] 

Qardmy Ck>ttei»^^One of the deepest 
and most pleasant impressions carried away by 
foreigners who see much of this countiy is that 
creat^ by the cottage gardens. Indeed, in 
many districts horticulture is so assiduously 
practised, and so well understood by the rural 
population, that it would be almost an impeiti- 
nenoe to advise. Certainly there can be no two 
opinions as to the value of a well-kept garden 
t» the cottager; having a piece of huid which 
be can cultivate is one of the most considerable 
of the advantages^ which the country workman 
pooMfises over the city dweller, and there is 
DOW a movement to Imefit the less fortunate 
tiownafolk by the loaning to them of vacant 
land near towna Of late years the county 
otuncils have devoted a ^ood deal of attention 
tt) the popularizing and im|frovement of horti- 
oniture by the appointment of instructors, teach- 
ing of garaening in schools, and by other means; 
this is a useful work, but obviously the greatest 


efforts should be directed to where (as in pails 
of Ireland) widening is but little understood 
Cottage garaening is commonly liberally en- 
couraged by the more beneficent owners of 
large estates. It is an excellent and mutually 
helpful plan to establish an estate nursery, 
more particularly for the raising of fruit trees 
and bushes, cabbage and tomato plants, for 
distribution, and to employ a skilletl gaidener, 
whose special duty it is to encoumge horticul- 
ture among the cottagers by the giving of assist- 
ance and advice. Prizes are sometimes offen d, 
and this has a wonderfully stimulative effect, 
but the IcKjal flower show quite commonly pro- 
vides this form of inducement without such 
direct outside aid. 

The cottager is not, as a rule, fortunate in the 
varieties of iruit that he plants for a homo sup- 
ply. He does not perhaps realize the fact that 
the difference in quality and productiveness be- 
tween the many varieties in cultivation is veiy 
considerable, and that the best ai'e as easily 
managed as the worst. Failing a cheap snn]>ly 
from the estate nursery, he should go to the ts'st 
nurseryman in his district to ensure healthy 
young trees on the most suitable stocks, and 
true to name. Seeing that the best fiiiits are 
excellent food, tliat some of tliem keep alin<»st 
as well as potatoes, and that they are always 
saleable, the cottager should nc»t ht*Hitate to 
replace inferior kinds with the best On p. IKf 
is a selection of the different sorts of fruit suit- 
able for a cottage garden. 

Fruit trees and bushes should be planted in 
Octol)er, pruned in November, and nuinuicd in 
spring. They require wateiing in dry weather. 
Strawberries should lie planted in July or 
August if the runners are ready. After the 
third year the beds should be renewed. Firni 
planting is in every case necessary. 

Generally speaking, cottagers might advan- 
tageously devote more attention to fruit grow^ 

I ing. Even cm a modest scale, this is undoubtedly 
profitable when assiduously and intelligently 
practised. It is not generally understcKKl in tins 
country how successiully an undercrop may l>e 
combined with fruit trees. In Normandy the 
small orchai*d8 commonly have corn and other 
crops flourishing benoatn the trees. 

Vegetable se^s of Uio best stiains are now 
very cheap, and the cx^ttageFs vegetable garden 
may be so managed as to supply good food for 
all times of the year. He can grow and stone 
sufficient potatoeL for the year; keep up a regular 
supply of cabbage, brussels sprouts, cauliflowcuH, 
and coleworts; onions, best or food and medicine, 
are easily grown and kept; leeks for brohb ; 
broad, French, and kidney Deans, peas, vegetalde 
marrow, rhubarb; celery, carrot^ turnips, par- 
snips, beetroot, lettuce, i^iahee, and> tThe various 
her^ such ae sage, mint, thyme, and parsley. 
These are all necSissary to the well-stocked' cot- 
tage garden, and that they are easily cultivaliid 
is fully demonstrated by the men who are ;.<j- 
quainted with the art of working the soil. Even 
tomatoes, seakale, and asparagus are not beyond 
the cotta^Fs meana Where frames are avail- 
able and straw manure can be obtained, a hot^ 
bed for forcii^ salad plants in winter wcmldi be 
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Name. 

Beauty of Bath. 
Potts’ Seedling. 
Eoklinville. 

Blenheim Orange. 
Lane’s Prince Albert. 
Bramley’s Seedling. 


Irish Peach. 
Worcester Pearmain. 
Kinff of the Pippins. 
Cox^s Orange. 
Allington Pippin. 
Sturmer Pippin. 


AppU$ for Cooking 
rime when ripe. 
August. 

August to September. ... 
September to October. . . . 
November to February. ... 
N ovember to ApriL 
December to April. 

Applet for Detteri 
August. 

Sej»tember. 

October to January. 
November to March. 
November to March. 
February to June. 

Peart for Coolring 
Vicar of Wakefield, Oatillac, 


Quality. 

First-rate early sort. 

Large, a hardy free sort. 

Superior to the old Keswick. 

A gootl all-round sort. 

A great croi»i)er and good keeper. 
The best if only one is needed. 


Ripens quickly, a i>oor keej^er. 
Handsome, and good in flavour. 
Best in a sheltered situation. 
The best apple, 
l^arger than Cox’s. 

I’lie best late sort. 


Williams’ Bon Chrdtien 
Louise Bonne of Jersey 
Doyenne du Cornice. 

Marie Louise. 

Josexihine de Malines. 

Plumt 

Cooking: Early Prolific, Victoria, Monarch. 

Eating : Early Transparent, Jefferson, Coe’s Golden 
Droj). 

DamtoM 

Farleigh Prolific, Bradley’s King. 

Cher net 

Cooking: Kentish, Morello. 

Eating : May Duke, Kent Bigarreau, Early Rivers. 


The best early sort. 

Delicious flavour. 

The best all-round }>enr. 
l^refers a wall, 

A good keej)er. 

JiatplH’rrift 
Carter’s Prolific, White Antwerj). 

Curi'ants 

Red Dutch, White Dutch, Lee’s Prolific (Black). 

Ooatelterrlet 

Red : Crown Bob, Chami»agne, Warrington. 

White: Jfitmaston Greengage, Whitesmith. 

Green: Whiuham’s Industry, Stockwell, Kevjmake. 

Stran'lterHet 

Royal Sovereign, President, The Laxton. 


Peart for Demrt 
Se])toinber. 

October. 

November. 

October to November. .. 
January to March. 


found profitable. Early potatoes may be grown 
in a sheltered corner, and if a peck of Early Ash- 
leaf is put into the ground in the first week in 
February, they will, with luck, be ready to lift 
in the first week in May, when new home-grown 
potatoes are a great treat. A little resourceful- 
ness goes a long way in the garden. 

The cottage garden is usually floral in front 
of the house and utilitarian at the back. It 
should contain no hungry worthless trees or 
shrubs, which impoverish the ground and occupy 
space where fruit trees or bushes would thrive 
and be profitable. Shelter is provided by a 
fence — if of holly, hawthorn, or neech so much 
the better ; but the fence must be kept trimmed 
and in order, so as to serve the doutle purpose 
of keeping out animals, &c., and protection from 
cold winos. The absence of design is {)erhaps 
the great charm of the English cottage garden. 
There are paths only whei*e they serve a useful 
purpose ; the porch serves as a support to a rose 
or other climber, the house is beautified by 
clematis, honeysuckle, or other creeper, and the 
borders are filfed with a variety of flowers placed 
with little regard to arrangement yet producing 
a pleasing and usually harmonious efifect. Sweet 
p^ are cottagers’ favourites, so also are the 
pansies and violai^ and the Shirl^ and other 
poppies. A selection of the best of the cottage 
^raen flowers would include the following: 
Roses, rhododendrons, flowering currants, for- 
sythias, daphnes, honeysuckles, clematis, lilac, 
syringa, carnations, hollyhocks, wallflowers, poly- 


anthus, daffodils, sweet peas, sweet williams, 
auriculas, delphiniums, lupins, aquilegias, aco- 
nites, fuchsias, dahlias, verbenas, chrysanthe- 
mums, godetias, stocks, asters, tulips, crocuses, 
snowdrops, anemones, Canterbury bells and other 
camjmnulas, candytuft, irises, lilies, Michaelmas 
daisies, phloxes, pyrethrums, crown imperials, 
pa^onies, hellebores, evening primroses, day 
lilies, gaillardias, honesty, pentstemons, snap- 
dragons, sunflowers, rosemary, and lavender. 

In these days of cheap seeds the cottager might 
make many additions to the plants he grows for 
their flowers; there are also the newer rosea, 
particularly the hybrid teas, of which Caroline 
Testout, Augustine Guinoiaaeau, Gustav Regis, 
and Madame (’hatenay are beautiful representa- 
tives. (^-arnations also have been enormously 
improved as border plants. [w. w.] 

Qarden, School.— The number of school , 
gardens in rural districts is rapidly increasing, 
and already there are upwards of 2000 estab- 
lished throughout England. Gardening as a 
subject in elementary schools has much to com- 
mend it, for it provides physical exercise, as 
instanced, say, in the correct handling of toolo, 
in addition to offering exceptional opportunities 
for developing latent powers of o^ervation, and 
that capacity to combine practice with theory 
which IS too often lacking in the products of 
present-day educational institutions. 

Soil.— It is not always possible to select an 
ideal site, or a uniformly fertile soil on which 
to establish a school garden, nor is it essential 
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to obtain these exact conditions, inasmuch as 
the object in view is a purely educational one. 
While no soil of average quality need be ne- 
glected, it is nevertheless well to avoid heavy 
tenacious clay soils and those of a loose sandy 
nature. 

Arrangement. — Several systems are adopted 
in working a school garden, the most popular 
of which is to Resign one square rod of ground 
to each scholar. This system of separate plots 
has the advantage of developing the indivi- 
duality of the worker. Some schools favour a 
dual plot, having an area of two square rods 
and worked jointly by two scholars, a second- 
year boy acting as senior and a first-year boy 
as junior. 

A common plot cropped much on the same 
plan as an allotment or cottage gai deii may also 
serve the purpose of a school gai’den, the pupils 
working together under the snj>ervision of the 
instructor. Although affording an opportunity 
for the cultivation of a laigor variety of plants, 
this system has the disadvantage of concealing 
individuality, the more willing and enthusiastic 
worker doing more than his legitimate share 
of labour. 

The ach(K)l garden of the future will probably 
combine both the common and the individual 
plot system, so that when each scholar has been 
entrusted with the care of a separate plot he 
may in the third vear unite with others in the 
management of the common plot, and in the 
performance of any operations requiring special 
care. 

Instead of the common plot being limited to 
the cultivation of vegetables and flowers, there 
is no reason why it should not contain a suit- 
able selection of hardy fruits, for the growth 
of which our soil and climate are so well suited. 

Site and Plan. — Scholars should take an 
active part in the planning of the garden, first 
drawing the plan to scale on paper, and after- 
wards pegging out the actual measurements 
for the ground. Natuially drained land with 
a slope towards the south or south - west is to 
be preferred, the rows running due north and 
south. All plots should be rectangular in out- 
line, and the drills containing each crop ar- 
ranged to form continuous lines throughout the 
whole extent of the ground ; thus when viewed 
at a distance the garden gives the appearance 
of one large area divided into rows, each of 
which represents some distinct plant. When 
enclosing new ground it must be suitably fenced 
before hedge planting is proceeded with, and 
unless the soil is already under good cultivation 
it will be advisable to manure and trench ac- 
cording to requirements. 

The average width for pathways need not 
exceed 1^ ft., and these may consist of the 
original turf, or be composed of gravel with 
some simple form of edging. 

For the raising of seedlings requiring to be 
transplanted it will be necessary to have a re- 
sei’ve border, and where fruit plots are estab- 
lished similar accommodation will be required 
for the propagation of fruit trees. 

Equipment. — When selecting vegetables, typi- 
cal varieties should have preference to what are 
VOL. VL 


fiuniliarly known as novelties. Where jfirls are 
oflfered facilities to learn gardening, their atten- 
tion should be directed to the cultivation of 
flowers, w^hereby they may become familiar with 
Uie habits and cultivation of those most adapted 
to the decoration of the home. When selecting 
flowers their botanical and general charactei * 
istics should be as variable as possible, thei'eby 
affording ample material for classroom instruc- 
tion. Collections of vegetable and flower seeds, 
to meet the requirements of school gardens, can 
be obtained at a reasonable cost from leading 
seedsmen. Special sets of garden tools are 
also manufactured expressly for school -garden 
work, it having been round advisable to provide 
the youthful beginner with somewhat lighter 
implements than are used by adults, yet pos- 
sessing the same standard of quality and use- 
fulness. A convenient store or tool shed must 
be attached to every garden, and strict atten- 
tion must be given to the care of all the imple- 
ments used. 

Management.— Provided he has an elemen- 
tary knowledge of the science and practice of 
horticulture, the head teacher is best adapted 
to impart instruction and maintain discipline. 
Periodical visits from the county instructor or 
specialist in horticulture will be valuable in 
keeping the teacher posted with new and im- 
proved methods of cultivation; also an inspec- 
tion and report of the plots will give stimulus 
to all concerned in their welfare. 

(/OMPETiTioN. — Much luay be said for ami 
against competition, whether confined to indi- 
vidual schools, or where a nuinbf*r of schools 
compete one against the other. The object of 
such competitions must not consist in the pro- 
duction of exhibition produce, but should he 
based on the general good w(>rk accoinplished 
throughout the year. 

Marketing Produce. — The marketing of pro- 
duce will depend entirely on local conditions. 
Where a common plot is established it is cus- 
tomary to market tiie whole of the produce, the 
receipts for which go towards the exjjemliture 
on implements, manures, and seeds; a detailed 
statement of expenditure and receipts being 
kept by each lK>y. 

Experimental Work. — Tliere is no reason 
why simple cropping, manurial trials, or experi- 
ments should not be introduced into school gar- 
dens ; observations concerning these being noU'd 
in the garden diary, which it is compulsory for 
each scholai’ to keep. 

Every school garden should be provided with 
the simpler meteorological instruments foi re- 
cording weather observations, and special atten- 
tion should be devoted to the study of bird and 
insect life ; while the most successful means 
whereby to comliat the numerous insect and 
fungoid diseases peculiar to the district must be 
intimately dealt with. [j. c. n.] 

Qartfener, Trainings and Qualifi- 
cations of* a« — Horticulture in the British 
Isles occupies a position second only in impor- 
tance to agriculture. The census of 1901 re- 
vealed that there are about 260,000 persons 
employed in its several departments in tliis 
country alone. For centuries horticultural art 
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has steadily advanced, and we have now so- 
cieties concerned with gardening in most towns 
of importance, the Royal Horticultural Society 
alone, with a teachii^ garden at Wisley, and an 
exhibition hall at Westminster, consisting of 
about 10,CXX) members. Horticulture, while 
being associated with agriculture and botany, 
occupies a distinct field of its own. It is con- 
cerned with such subjects as the influence upon 
plants of temperatures, light, soils and manures, 
water, air, and drainage ; such operations as 
grafting, budding, layering, cuttings, seed sow- 
ing, pruning, transplanting, forcing, retarding, 
and storing; improvement of plants by breed- 
ing and selection ; the diseases and pests of 
lants ; the formation of gardens, and the pro- 
uction on commercial lines of the manifold 
parts of plants which are used economically by 
man. From this it will be seen that a well- 
equipped professional gardener must go through 
a course of training of a very varied character. 
Knowledge by itself is not sufficient ; he must 
acquire skill from actual practice, and consider- 
able experience before he can jierform or con- 
trol the many and varied operations that gar- 
dening entails. This training he gets as a rule 
^ working in gardens from noyluxid onwards. 
To qualify as a professional gardener, a boy 
say of fourteen or fifteen begins work as an 
apprentice or garden help. In five or six years 
he will be fit for the position of journeyman, 
working under the supervision of more ex- 
perienced gardeners. From this his progress 
will be towards the position of head gardener 
or manager. The practical side he learns in the 
working hours of a generally long day, while 
the theory and bookish side he picks up ac- 
cording to circumstances. Gardening thei’efore 
is learnt similarly to the ordinary trades, such 
as carpentry, bricklaying, &c. 

There are at present only few recognized 
schools or training colleges for high-class pro- 
fessional horticulture. It is doubtful, indeed, 
if such are of much value in affording that 
training which enables men to become skilful, 
practical gardeners of the calibre that are de- 
veloped by the usual methods. Generally, the 
professional gardener is a development from the 
country lad, who on leaving school finds occu- 
pation as a garden boy, and owing to circum- 
stances over which he has little control finally 
emerges as a professional workman. 

Wages in horticulture are below the standard 
of wages in this country for skilled workmen 
generally, while the hours of labour are, on the 
whole, excessive. As a result, horticulture as 
a means of livelihood fails to attract the most 
intelligent lads ; fortunately, however, many of 
those who by force of circumstances become pro- 
fessional gardeners are men of the best type, 
and the position occupied by British gardeners 
throughout the worla is quite worthy of the 
race. Commercial horticulture offers more op- 
portunities owing to the extent of the trade in 
plants and garden produce of all kinds, and the 
oest of all training schools for the young gar- 
dener is the well -managed nursery or market 
garden, of which there nas been an enormous 
increase during the last twenty-five years. Not 


only is the art of cultivation practised on the 
most advanced and at the same time economical 
lines, but business habits are also learnt in 8«ch 
establishments. 

As matters stand at present, the best training 
for a gardener is to work until he is twenty-one 
in a private garden, then for two years in a 
good nursery or market garden, and if after 
this he can devote a year or two to studying 
horticulture in such establishments as the bo- 
tanic gardens of Kew, Edinburgh, or Glasnevin, 
he will by that time have laid the foundation of 
a competent knowledge and skill in horticulture. 

fw. w.] 

I Gardeners’ Garters, an ornamental grass 

with variegated striped leaves. See Phragmitbb. 

Gardeninfl:, Landscape.— This has been 
described as an art which succeeds, by careful 
study of natural effects in landscape, i.e. aspect, 
in reproducing their best in an artificial way. 
The term is, however, generally understood to 
mean the planning or designing of garden effects, 
whether tney be on natural lines, or in the for- 
mal and artificial style affected by a certain 
school of garden makers. In the Unit-ed States 
the term ‘landscape architect’ is used to denote 
the maker or designer of a garden. A garden 
may be made to satisfy any fancy, just as any 
other work of art may be the realization of an 
idea, and while it may not appeal to one man’s 
sense of what is fitting, to another it affords 
satisfaction. Correctness of taste in landscape 
gardening therefore means conformity to tne 
prevailing fashion, which in one country may 
be formal and extremely artificial, while in an- 
other it is as close an imitation of nature as is 
possible in a garden meant for use and enjoy- 
ment. 

The formal lines on which the early gardens 
were planned no doubt were the outcome of the 
original purpose for which a garden was in- 
tended, this being essentially utility. A square 
plot was surrounded by a high wall, inside 
which borders and paths were made for con- 
venience solely; such gardens the early monks 
made. As the garden grew in extent and di- 
versity it atill kept to these lines, and just as 
fruit trees would be planted in straight lines, 
so trees pjanted for decoration were set out on 
the same plan. By men of cultivated taste this 
came to be looked upon as inartistic; and when 
it grew to a mutilation of plants to make them 
resemble other objects, and ^rdens became 
more or less a confusion of bushes cut into the 
most ridiculous shapes, hedges made to resemble 
battlements, and flowers stuck into the grounil 
to represent some particular design, the ab- 
surdity of it all became evident. Addison, writ- 
ing in The Spectator in 1712, said: ‘Our British 
mrdens instead of humouring nature love to 
deviate from it as far as possible. Our trees 
rise in globes, cones, and pyramids. We see 
the marks of the scissors upon every plant and 
bush. I do not know whether I am singular 
in my opinion, but for my own part, I would 
rather look upon a tree in all its luxuriance 
and diffusion ci boughs and branches, than when 
it is thus cut and trimmed into a mathematical 
figure ; I cannot but fancy that an orchard in 
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flower looks inflnitely more delightful than all 
the little labyrinths of a most finished parterre.* 
His contemporary Pope gave an amusing list of 
sculptured trees: Adam and Eve in yew; Eve 
and the serpent; St Oeorge in box, with a green 
dn^on, its tail formed of ground ivv; divers 
eminent modern poets in bay; a quickset hog, 
&C. He laughed to scorn that taste which pre- 
ferred to see trees and bushes in the most awk- 
ward figures of men and animals instead of 
their own natural forms. Out of this ridicule 
p*ew the movement which resulted in gardens 
formed on more natural lines. The plants were 
allowed the full expression of their own beauty, 
and they were grouped as nature groups them, 
while lawns, paths, flower beds, and borders 
were all designed so that the general effect was 
as natural as circumstances would permit. The 
use of water for effect was also recognized, lake, 
pond, and stream being formed in such a manner 
as to appear to be nature’s work. This style of 
garden design came to be known as English 
landscape gardening. It has been copied more 
or less in other countries, and notwitnstanding* 
recent efl'orts to revive the taste for the formal 
garden which Pope and Addison ridiculed, the 
natural arrangement is generally preferred. 

It is said that tlie characteristic genius of 
English gardening received an impulse from 
the recognition of the natural beauties of our 
country, which offers a great variety of types 
of landscape effect. The true landscape gar- 
dener ‘tiikes the lessons of nature in her most 
beautiful aspects of vegetation — as to breadth, 
airy spaces, massing and grouping of the woods 
that fringe the valleys or garland the moun- 
tain rocks — as better beyond all that words can 
express than anything men can invent or ever 
have invented. We prefer the divinely settled 
form of the tree or shrub or flower beyond any 
jroBsible expression of man’s misguided efforts 
with shears’ (W. Kobinson). At the same time 
the fact must not be overlooked that a garden 
to be enjoyed must be so aiTanged with regard 
to paths, well-kept lawns, and flower beds that 
it can be visited and enjoyed at any time of 
year and in any kind of weather. For this 
reason we have come to look upon certain arti- 
ficial features of the well -designed garden as 
essential. The best-formed gai’dens are those 
which combine a pleasing general effect with 
interesting detail, in exact opposition to say the 
long stiuight avenue of trees, and the mathe- 
matical arrangement of flowers which are used 
only to form a design, and not for their own 
intrinsic merit and interest. A ^rden should 
be, to some extent at least, a place in which 
various kinds of plants are grown for use, or 
for their attractiveness and interest. 

Landscape art does not enter into designs for 
kitchen gardens, although the garden designer 
18 expect^ to plan this part of the garden with 
a view to its convenience, and also to its jion- 
obtrusion on the more picturesque parts. To 
break down the fence and make all nature a 
garden is the ideal ; fences, of course, must be 
used, but the limitations they eimress can often 
be disguised. The suggestion of space and dis- 
lanoe is as important as that of seclusion and 


safety. Vistas and distant views where obtain- 
able are worth striving for. The nature of the 
surroundings will, as a rule, decide the character 
of the garden. In the country, opening up is 
often easy of accomplishment, whereas in the 
neighbourhood of towns there are, as a rule, 
many objects which it is desirable to keep out 
of the view. The flower garden BlM)uld be placed 
near the house, but it need nc t be a part of 
the scheme unless it harmonizes with the rest. 
Variety is of course essential, and a flower 
garden need not necessarily be formal, while 
the material used for filling it^ if carefully 
chosen, will prevent any colour discord. The 
design of the garden should l)e appropriate to 
the principal building, and the selection of the 
trees to be planted near to buildings of any 
kind should oe carefully done. Wliile gai'dens 
should ill principle be of the correct English 
style, they need not be alike ; on the contrary, 
every one might differ from its neighbour aiid 
yet be beautiful. Tlie liest effects are those 
obtained by allowing all the plants U) assume 
a natural habit. It is to degrade plants when 
they are mutilated and made to look like some- 
thing else. [w. w.] 

Qiircleninigy Market. See Market Gar- 

dening. 

Oardanins for Woman. — Everybmly 
knows, in private life, women who have been 
highly successful gardeners. Women have also 
distinguished themselves as botanists. Hueli a 
work as Miss Jekyll’s Colour in tlie Flower 
Garden, and the advertisements in the amateur 
gardening press offering yilants and seeds for 
sale, show that some women are successful in 
gardening on commercial lines. It was natmal, 
therefore, that there should have been an at- 
tempt to find an opening for young women 
of education as professional gardeners. Some 
years ago tlie Countess of Warwick established 
at Reading a hostel for girl students of horti- 
culture. Later on, this enterprise was trans- 
ferred to Stud ley Castle, near Htudley, War- 
wickshire. Tliere is also a ladies’ horticultui’al 
college at Sw an ley, Kent. More recent ven- 
tures are the establislinient at Bredon’s NorUm, 
and the enterprise at (Rynde in Sussex, for 
which the Hon. Frances Wolseley, author of 
Gardening for Women, is responsible. Tliere 
are also facilities for girls learning gardening 
at Edinburgh and in Ixmdon. Tuition, lx)ara, 
and lodging during terms such as are observed 
at schools cost aliout £80 a year at Stud lev and 
Swanley. Foi bedroom instead of cubicle ac- 
commodation the charge is ab(uit £120; there 
are also some small exjieiises. 'Fhe scheme of 
training is drawn up for two- and three-year 
courses. Among the subjects taught, in sedi- 
tion to gardening — fruit, vegetables and flowers, 
indoor and out — are dairy work, pfiultry keep- 
ing, fruit preserving, beekeeping, bookkeeping, 
and carpentiy. Tlie movement has haa, of 
course, largely to train its own teachers. There 
are four classes of girls seeking instruction: first, 
those who desire to get their own living armed 
with the certificates of their college; second, 
those who seek to better their health ; third, 
those who are owners of property, the dairy 
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farming, horticulture, &c., of which they desire 
to improve ; fourth, those who are going to the 
coJoniea Swanley has a special colonial sec- 
tion. It is stateci that of the 145 students who 
p^ed through the lieading Hostel or Studley 
College (which confines itself to the daughters 
of professional men) during the first seven years’ 
operations, 26 possess a small holding or market 

f arden, 12 are working in home gardens or on 
ome farms, 20 are in posts in England, 4 in 
posts in the colonies, 6 were placed on the staff, 
and the remaining 104 were short -course or 
colonial-course students, who ‘are not considered 
as permanent workers’. It is obvious that some 
of the girls who go to the colleges lack the 
ability and character to make their own liveli- 
hood, and that the others, in the present highly 
developed condition of the market -gardening 
trades, must have hard work to push their way. 
It will be seen Unit college training costs not 
far short of £300, and the students at the end 
of their course are only qualified to go as im- 
provers. On the other liand, the outlay of such 
a sum on a boy’s training for a career is not 
grudged. There are undoubtedly oixuiings for 
girl gardeners in the wholesome and attractive 
work of private gardens, and the gardens of 
institutions, and as county council lecturers. 
(»irla, too, of exceptional qualities, with a pro- 
jier recognition of their imperfect training, and 
possessed of ample capital, succeed from time 
to time on their own account; but intending 
students and parents would do well t(> make 
careful enquiries before deciding that girls whose 
onlv qualification is their liking for the country 
and distaste for indoor life will be able to make 
their living in the highly skilled industry which 
supplies C’ovent Garden and the e(jually diffi- 
cult markets of our provincial cities. 

[‘ H- 

Garden Warbler (S^lria /iorf^/Lvs).—This 
bird is closely related to the lllackcap (which 
see) in general appeamnce and habits, but is 
not so conspicuous, being dull-lu'own ami wdiite 
in colour, with bluish legs. It is fairly common 
in south-east England, but rare in most parts 
of Wales, Scotland, and Ireland, while (Vun- 
wall is practically beyond its range. Garden 
Warblers are summer visitors, usually arriving 
in early May and remaining with us for five 
months. The nest and eggs closely resemble 
those of the Blackcap, but are a good deai 
larger. So far as agriculture ])ure and simple 
is concerned the species is beneficial, but its 
fondness for fruit (especially cherries) makes it 
an enemy of the gardener and fruit grower, wdio 
are fully justified in keeping down its numbera 

[j. R. A. D.] 

Qarn^otf Mammitls, Inflammation 
of the Udder.— Much loss is sustained by 
daily farmers by inflamed udders; nor is it 
confined to cows — mares injuring their foals 
when suffering from tliis malady, ewes starv- 
ing their lambs, and sows turning upon their 
young and destroying them. Simple mastitis 
or inflamed lacteal glands may result from chills 
on the cold ground or draughts in the byre; 
but a large proportion of the cases met with 
are infectious, and conveyed from cow to cow 


by the hand of the milker. In a large dairy, 
where this malady is once introduced, cases keep 
cropping up, but infection is rarely suspected 
The symptoms are genemllv known, and consist 
in a hard swelling of the bag, difficulty in ob- 
taining milk, suspended rumination, loss of appe- 
tite, and the highest readings of the thermo- 
meter obtained in any disease known in cattle, 
as much as 111^ F. having been observed. If 
early treatment is unsuccessful, an abscess is 
liable to form in the udder and lead to the loss of 
the quarter, or the whole quarter may become 
gangrenous (see Gangrene), a line of leaden blue 
marking the division between the living and 
dying tissues. A great mass presently falls out 
and leaves a cavernous wound, which, however, 
soon lieals. A more frequent sequel is a conver- 
sion to fibrous tissue in part, with enough true 
gland left to spring again at the next calving, 
and bring about another garget or inflammation. 
In apparently cured cases, a focus of future 
trouble is often left, tlie small liard body being 
awakened at the time of parturition, and liber- 
ating elements which again cause the disease, 
or obstructing the channel and setting up in- 
flammatory action by reason of retention of the 
milk. Enough has been said to show the seri- 
ous nature of a merely ‘ hard bag ', and to point 
to tlie necessity of prompt attention. A strong 
purgative, containing from 1 to 3 oz. of aloes, 
with 1 oz. of ginger, and i to 1 lb. of salts, 
should be given ; tlie udder should be massaged 
with eamjihorated oil, not irritated by ammonia 
liniments, as is too often the practice, and gentle 
but frequent efforts made to keep ojien the 
channel by operating the teat. A sterilized 
milk syphon is lielpful, and should be witli- 
drawn and cleared as often as it is blocked by 
the little clots which are found in a discharge, 
alw^ays varying from watery to thick matter, liie 
infectious garget is Ix'st treated by injections 
into the quaiters, passing the instrument up the 
teats and syringing with a l-yier-cent lysol or 
chinoHol solution, to v^hlch 3 per cent of glycer- 
ine is a soothing addition. Tnc greater number 
and smaller calibre of the ducts in other species 
do not peimit of this treatment, and reliance 
must be placed on fomentations and massage 
with suitable I'emedies, and an aperient appro- 
priate to the species, age, and breed or the 
animal. fn. l.] 

Qarllc (Allium). — This genus of bulbous 
liliaceous plants, which comprehends garlic, 
onion, chive, and shallot, also includes two 
troublesome weeds with which land is som^ 
times infested. Tlieir peculiar oniony odour 
renders it inqiossible to mistake them for other 
plants. 

Wild Garlic (J. urgt^ium), also called ram- 
sons or broad-leaved garlic, has a slender white 
bulb, from which proceed one or two broad, 
flat, bright-green imml lei -veined leaves. The 
flowering stem or scape rises immediately from 
the centre of the leaves, and ends in an umbel 
of tw'elve snow’ -wffiite six -parted flowers. This 
plant is found occasionally in pastures, but 
commonly in hedgerows, woods, thickets, and 
similar placea All the parts — bulbs, leaves, 
and flowers — emit a most intense odour of garlic, 
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which is readily commuuicated as a taint to the 
milk, butter, and cheese obtained from cows 
that feed upon it Pastures in which it occurs 
are entirely unsuited to these animals until 
after midsummer, when the leaves lie down ; 
the mischief disappears till the return of 
spring. 

The bulbs of the plant are so tenacious of 
life that they cannot be effectually destroyed 
by removal, for every scale that remains in the 

f round may propagate and produce a new plant. 

n the absence of fallowing and careful tillage, 
the only course is to hand-pick the land as soon 
as the leaves begin to appear in the spring, and 
to persevere incessantly till the season of growth 
is over. By this means the bulbs become so 
weakened that they can barely live, and pro- 
pagation ceases. A second spring will doubtless 
pioduce a new brood of weak plants; but if the 
nand-picking is again begun early and practised 
diligently, the race must become extinct. 

Crow Garlic (^1. vineale) is readily distin- 
uished by having a leafy air stem about 2 ft. 
igh, and a round close head of small pale rose- 
coloured flow’ers, among wliich are found many 
little bulbs instead of flowers. This is a peren- 
nial species which propagates rapidly in drv 
pastures and cornflelds. Its bulbs are small, 
clustered, and not deep rooted ; and its smell 
is less offensive than that of ramsons. In con- 
sequence of its having an elongated leafy stem 
it is easily distingui^od from the vegetation 
uith which it is mixed, and may l>e easily 
pulled up. Its innumerable bulbs are, however, 
HO difficult to get out of the ground that it can 
only be effectually dealt with in the manner 
described under the last species. 

We have, moreover, the comparatively rare 
Allium olemceum (Field GarlicX with leafy stems 
like the last species. It has, however, simple 
bulbs, a loose cluster of flowers, and none of the 
stamens are stipulate. [j. L.] [a. n. m‘a.] 
Qarlic, Oultivated {Allium sativum), a 
native of southern Europe, is now grown in 
most countries for its bulb^ which have a power- 
ful burning taste and peculiar odour. They are 
used for flavouring. The bulb is composed of 
alx)ut a dozen sections, called cloves, really a 
number of small bulbs enclosed in a membran- 
ous bag. Tlie cultivation of garlic is not much 
pi-actised in the British Islands, the milder- 
flavoured onion being preferred. In France 
and Italy garlic is largely grown, the cloves 
l)eiug planted in October as we plant shallots, 
in deep well-drained soil, and tney are ready 
for use by the following June. w-] 

Qftrlic MustArdy a cruciferous weed which 
emits a strong smell of garlic. See Sisym- 
brium. 

QArner, a granary or storehouse for grain ; 
also a bin in a mill 

Oftrrym, a genus of hardy evergreen dioecious 
shrubs (nat. ord. Comacese), natives of California 
and Mexico, one species being found in the West 
Indies. O, elliptvca, introduced in 1818, is the 
most useful and noteworthy of the half-dozen 
species cultivated in English gardens, the long 
yeUowish-gr^n catkins of the male plants beiim 
very decorative during the winter montha It 


is unfortunately not perfectly hardy except in 
the warmer parts of tne British Islands, and in 
the colder districts should be afforded the pro- 
tection of a wall. It is propagated by seeds, or 
by cuttings of half - ripened wood inserted in 
Aimust [w. wj 

ws and Qas Plants.— Coal Gas.— The 
ordinary gas used in cities and towns for illu- 
minating purposes, &c,, is obtained by the de- 
structive distillation of bituminous coal in closed 
retorts made of fireclay, or, less fretjuently, of 
cast iron. The retorts, in cross section, are of 
various forms— oval, round, and Q - shaped — 
and, when made of fireclay, are commonly 2j to 
3 in. thick, 18 to 22 in. wide, 13 to 18 in. high, 
and 9 to 10 ft. long. They are arranged in 
groups of seven or nine, in retort houses, each 
group being heated by a separate furnace which 
consumes either coke or gaseous fuel derived 
therefrom. One end of each retoit is closed, 
and to the other end is attached an iron cap 
having — (1) a socket, into which the lower end 
of a vertical pipe, called an ‘ascension’ pipe, 
is fitted, and (2) a door, through which Uie 
retort is charged and the carbonaceous residue 
— coke — withdrawn. The ‘charge’ of coal varies 
from 2 to 3 cwt. for each retort, and the time 
required to effect the expulsion of the volatile 
matters or crude gas varies from four to six 
hours. The ‘ ascension ’ pipes are bent over at 
the top, and dip into ammonia Inpior contained 
in a long iron oox, called the hydraulic main. 
As the crude gas is generated it passos up the 
ascension pipes into the hydraulic main, and 
then through a series of cooling pipes, in which 
it deposits a large quantity of tar and ammonia 
products. It then f>aM8e8 through towers, called 
scrubbers, which are filled with coke moistened 
with ammonia- water spray and which absorbs 
some of the sulphuretted hydrogen and 

carbon disulphide (CSg) contained in the crude 
gas. The remainder of the impurities, and any 
carbonic acid (COg) which the gas contains, are 
then removed by passing the gas over layers of 
slaked lime, or of slakea lime and iron sulphate 
mixed, finely divided and made porous by saw- 
dust. The purified gas thus obtained is vai iously 
called coal gas, town gas, or illuminating gas, 
and is collected into a gasholder, where it is 
stored and issued as lequired. 

The quality and quantity of gas formed varies 
considerably with the nature and composition 
of the coal used, as well as with the temperature 
at which the distillation takes place and the 
time it is allowed to continue. 

The illuminating value of coal gas, as tested 
by a standard burner consuming 5 cu. ft. per 
hour, varies from less than 15 candles in some 
cases to over 25 candles in othera, and the 
yield of purified gas per ton of coal varies from 
6500 to 15,000 cu. ft. 

In addition to the gas, various valuable by- 
products are obtained by the distillation of coal 
in retorts. For example, for every 100 parts 
by weight of average bituminous coal treated, 
the yield is from 64 to 65 of coke, 14 to 10 of 
purified coal gas, 10 to 12 of ammonia liquor, 
and 6*5 to 7*5 of tar. 

The composition of coal gas varies consider- 
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BM will be seen from the following table, I volumes of the constituent gases contained in a 
which gives in fractions of a cubic foot the | cubic foot of the coal gas : — 



Hydrogen, 

H. 

€aii)onic 

Oxide, 

CO. 

Methane, 

CH4. 

Heavy Hy- 
drocarbons, 
C 1 H 4 , <&c. 

Carbonic 

Acid, 

Nitrogen, Ac. 

One cubic foot of — 
Average coal gas ... 

•47 

'09 

'34 

'06 

•05 

London ,, 

'506 

^039 

'87 

•0.55 

•054 

Glasgow „ 


'071 

403 

•100 

•034 

Liverpool „ 

•364 

•034 

'443 

'079 

*080 


The heating value of a coal gas can be readily 
calculated from its analysis (see Fuels). 

As ditferent gases have different compositions, 
as shown in the above table, they will have 
different heating values. Per cubic foot, the 
heating value of coal gas varies from about 620 
to 800 F. heat units. Further, on an average, 
10,000 cu. ft. of coal gas is produced per ton of 
ci*al, or about 4*5 cu. it. per lb. 

Producer Gas. — Gas made by distilling coal 
in a closed furnace, using part of its own heat 
of combustion to effect tne chemical reactions, 
is called producer gas. 

There are several kinds of gas producers 
which have proved successful in pmctice, and 
in some of tnese coke, or anthracite, is used, 
while in others bituminous fuels are employed. 

In every case, howevei’, the gas is produced 
by passing steam and air through incandescent 
fuel contained in a furnace, when the following 
reactions take place : The steam (HjjO) com- 
biiies with carbon, forming carbon monoxide 
(CK)) and free hydrogen, ana the oxygen of the 
air hist combines with carbon to form carbonic 
acid (GO.^). This (JOg then combines with more 
carbon in passing tlirough tlie bot fuel, forming 
carbon monoxide. These reactions may there- 
fore be expressed thus: — 


CN lip = CX) + Hj 4, 
CN Go == COo, 

CX)2 + C = 2C0. 


In addition, a certain amount of marsh gas 
(C'H4) and carbonic acid (CX)j{) is formed, so that 
the ultimate composition of the gas is; com- 
bustibles CO, and CH4 diluted w ith the non- 

oombustibles CO2 and N. 

The products of the various producers, though 
designated by the names of the inventors or 
designers of the apparatus from whicli they are 
produced — for examples, Gowson gas, Mond 
gas. Duff gas, — are virtually the same ; the 
only difference being that, in consequence of 
using a greater or less percentage of steam, 
there is a little more or a little less hydrogen 
in the gas, which is consequently a little more 
or a little less inflammable. 

Suction Gas PLANTa.— A class of producers 
which are proving very successful in practice 
is that known as suction gas producers. These 
ai'e designed for use with gas engines, and a 
typical example is shown in section and in eleva- 
tion in the accompanying Plate. The fuel used in 
the producer is anthracite * beans ’ or ‘ doubles \ , 
and IS introduced through the feeder (6) into the 


hopper (9). Below the hopper there is an an- 
nular cylindrical w^ell containing water, which 
serves as a boiler for supplying the necessary 
steam. This steam passes down the pipes (11) 
to the superheater (12), which is mount^ upon 
a 6at plate. This plate has a hole in the centre 
in which rest the bars of the fire grate. In the 
pit below the lire grate the steam and air used 
m the gas -making process mix before jiassing 
together through the fire. During the suction 
stroke of the gas engine, the mixture of steam 
and air is drawn through the incandescent fuel 
(where it becomes converted into producer gas), 
and then through the seal pot (16), the coke 
scrubber (21), and the sawdust scrubber (22), 
into the engine cylinder. The amount of gate 
generated is thus controlled by the engine, 
whicli, in a souse, makes its own gas just as it 
reijuires it. [h. b.] 

and Oil ena:lnas« — Gas and oil 
engines are internal-combustion engines. In 
a gas engine ordinary coal gas, or producer gas, 
mixed with atmospheric air, is exploded in a 
cylinder fitted with a movable piston. The 
explosion is accompanied by a considerable in- 
crease of pressure, which, acting upon the piston, 
drives it forw’ard. The motion of the piston is 
then communicated, by means of a connecting 
rod and crank, to the crank shaft, causing it to 
rotate. In an oil engine, oil vapour takes the 
place of the gas in a gas engine, but in most 
othei* respects, both as regards construction and 
action, the two classes of engines are similar, 

I and may therefore be considered together. 

The cycle of opeiutions followed out in gas 
and oil engines is that known as the ‘ Otto ’ or 
four-stroke cycle, which, assuming the engine to 
be running, may l>e described as follows : — 

i^uction During the first (outward) 

stroke, or by reference to fig. 1, a, w^liile the 
pistfin r moves from left to right, gas and air, 
or oil vapour and air, are drawn tlirough a 
valve or valves into the cylinder; the valvdl 
remaining open until the piston gets to the end 
of its stroke, w’hen they are closed. 

Compression During the next or second 

stroke of the cycle all valves are closed, so that 
the confined gaseous mixture is gradually com- 
pressed, as represented by the line of, fig. b, 
to about 90 lb, or 100 lb. per square inch. 

Working Stroke. —At the beginning of the 
next or working stroke, ignition takes place, 
which is efl’ected either by means of an electric 
sp^k, or by allowing a little of the exploeirc 
mixture to enter an incandescent tu^ kept hot 
by a Bunsen flame. The pressure then rises sud- 
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denljy as shown by the line de^ fig. c, and the 
piston is driven forward under a pressure which 
tails gradually during the stroke, as represented 
by the line ec. 

ExhauMt Stroke , — During the next and last 
stroke of the cycle the pr^ucts of combustion 
are expelled through the exhaust valve, which 
was opened just before the end of the third or 
working stroke of the cycle. At the beginning 
of the next stroke, the exhaust valve having 
been already closed, the gas and air valves are 
opened and the cycle of operations repeated. 

Having only one working stroke out of every 
four, in order to keep the speed from fluctuating 



Fig. 1 - Diagrams showing working of Oas Engine Valve 


too much, an en^ne working on the Qtto cycle 
i*equire8 a large, heavy flywheel to carry it over 
the three str^es of the cycle when no work is 
being done upon the piston. For the same 
reason, as compared witn steam engines, every 
stroke of which is a working stroke, gas and oil 
engines are heavy, cumbersome, and costly. In 
this respect, therefore, gas and oil engines are 
at a dii^vantage; but, on the other hand, as 
compared with a steam eng^e and boiler com- 
bine, they have several very desirable advan- 
tages, namely : (1) They need very little atten- 
tion; (2) as no boiler is required, they take up 
less space than a steam engine and boiler of the 
same power ; (3) they can be started in a few 
minut^; (4) they are more economical than 
steam engines, esp^ially when producer gas 
or a cheap kind of oil fuel is used, or when the 
engines are suldect to ft^uent stoppages for 
short periods. For a small enmne of say 20 or 
25 horse-power working at full power, tne con- 


sumption of fuel per brake horse -power hour 
will De : for a steam engine, 7 lb. or 8 lb. of coal, 
costing about one-third of a penny ; for an oil 
engine, from 0*8 lb. to 1 lb. or from 0*8 pt. to 1 pt. 
of petroleum, costing about and for a gas 
engine using town’s 17 to 18 cu. ft. of gas, 
costing about ^cL When suction gas is used, 
however, the cost of the anthracite ‘lieans’ or 
‘doubles ’ used in the producer will amount only 
to about one-tenth of a penny per brake horse- 
power hour. 

The usual arrangement of a small gas engine 
using town’s gas as fuel is shown in rlate, and 
an elevation and plan in figs. 2 and 3. The cam 
shaft, s, which makes one revolution for every 
two of the crank shaft, is driven from the latter 
by skew or other gearing, and attached to it, 
near one end, are the cams for actuating the 
valves. Duiing the suction stroke the gas is 
dmwn from a reservoir or gas bag, b, having 
a flexible back, and which is provided so that 
the pressure may be nearly constant throughout 
the stroke. To keep the cylinder from getting 
too hot, a circulating C(X)ling- water system is 

? rovided which works automatically as follows: 

n the barrel of the cylinder, between the in> 
ternal and external surfat'es, there is a water 
space (tig. 3), into which cold water flows from 
tne bottom of the tank t,. This water enters 
the water space at its lowest part, and, l>ecoming 
warmer ana lighter as it absorbs heat fn)m the 
hot cylinder, rises automatically to the top of 
water space and up through the pipe shown in 
the Plate illustration, into the tank Tj^ at the 
top. As the water cools in tliis tank it sinks 
to the bottom, then flows into Tj, and then 
back through the water space, &c. 

In districts where town’s gas is unobtainable 
or costly, producer gas (see Gas Plants) or oil 
fuel may be used with advantage, and in many 
cases these fuels may be used with advantage 
even where coal gas is obtainable at a moderate 
cost. 

Oil Engines. — Oil engines are similar to gas 
engines, with the addition of an oil pump and a 
vaporizer. In the earlier forms of oil engines, 
and in those used iu motor cars, very light in- 
flammable oils of the gasoline and petrol kinds 
are consumed. Here the vaporization is readily 
eflfected by simply diawing air over a surface 
saturated with one pf these light fuls, or by 
throwing a jet of the oil into an air current, 
when a mixture of inflammable vapour and air 
is obtained, which may be used in place of the 
coal gas in a gas engine. These lignt oils, how- 
ever, are too dangerous for use in large quan- 
tities within buildings, accordingly heavy -oil 
engines have been produced, in which any com- 
mon petroleum lamp oil of the Russian, Scotch, 
or American brands, such as ‘Itussolene ’, ‘Brox- 
burn’, ‘Royal Daylight’, &c., may be used. 
Such engines may be divided into three distinct 
classes : — 

1. Engines in which the oil is subjected to a 
graying operation before vaporization, such as 
Priestman’s engine. 

2. Engines in which the oil is injected into 
the cylinder and vaporized within the cylinder, 
as in the Hornsby engine. 
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3. Engines in which the oil is vaporized in which is stored in the founc^tion of the engine, 
a device external to the cylinder, and intro- is pumped into the vaporizer in exact quan- 
duced into the cylinder in the form of vapour, tities in proportion to the power developed by 
as in the Crossley oil engine, a view of which the engine. A lamp heats up the incandescent 
is shown in Plate. tube and also the vaporizer, and the waste heat 

In this engine the vaporizer communicates passing up the funnel heats up the air supply, 
with the cylinder by a vapour valve. The oil, The mixture of oil - vapour and air is form^ 
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within the cylinder in the same way as gas and 
air are mixed in a gas engine. [h. b.] 

Qaslig^ht. See Lightino of Farm Build- 
ings. 

Oas Lime- — Coal gas, as it is given od in the 
destructive distillation of coal, contains small 
quantities of gases of an undesirable nature. 
These, before the gas is used for illuminating 
purposes, are removed. They consist mostly 
of compounds of sulphur, namely sulphuretted 
hydrogen, carbon disulphide, also some cyano- 
gen, ammonia, and carbon dioxide. To purify 
Uie coal gas from these compounds it is first 
passed through water, which retains a large pro- 


portion of them, and results in the formation 
of ammoniacal or gas liquor. From there it is 
made to peuss into cham^rs with shelves hold- 
ing slaked lime. The lime absorbs most of the 
compounds of sulphur, as shown in the following 
reactions: — 

Ca(OH)j-hH«S = CaS + 2HoO, 

CaS + CSa = <^^083. 

Carbon dioxide gas is also absorbed as follows: — 
Ca(OH)j + CO, = CaC 03 -i-H, 0 . 

The spent lime resulting is called gas lime, and 


Gas Lime — Gastritis 
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it conttistsof a complex mixture of sulphide, thio- 
sulphide, sulphate, sulphite, sulpho carbonate, 
carooiiate, thiocyanate, and hydrate of calcium, 
toother with small quantities of ammonia, cya- 
nides, and ferrocyanides, &c. 

The percentage composition of gas lime is 
shown in the following analysis: — 


Calcium hydrate 15*10 

„ carbonate 24*20 

, thiosulphate . . 11 80 

,, Bulphiuc G'90 

,, oxysulphide 3*20 

,, sulphate 0*25 

,, Buljjhite ... 1*50 

,, cyanide ... 0*25 

Iron Huljdiide 0*55 

Sulphur 4 *30 

Silica 1*H0 

Alumina 0*70 

Magnesia trace 

Tar 0*25 

Water 29*25 

ioo^oo 


Traces of ammonia arc generally present in 
gas lime ; the amount varies, and it sometimes 
reaches as much as *25 per cent. 

Many of the compounds in fresh gas lime are 
active plant poisons ; on exposure, however, to 
air ana rain, and more especially when mixed 
with soil, ditch cleanings, and other similar ma- 
terial, absorption of oxygen slowly takes place, 
and the injurious constituents, namely the sul- 
phides and sulphites, &c., become oxidized into 
harmless but useful manurial substances. The 
chemical action is shown in the following equa- 
tions: — 

2CaS + (X),-f-40 = CaS .,03 + (^aCX> 3 , 
C’aSO^ + O = CaSO^, 

CaS 203 + 20 J,^ Ca(OH)2 = 2 CaS 04 + 2 H 2 O. 

Fresh gas lime must be exposed to air for at 
least three months before it can be applied with 
safety to pasture land or any other growing 
crops as a manure. 

When completely oxidized, gas lime forms a 
very useful manure. It is, however, variable 
in composition, and may contain as much as 40 
per cent of calcium carbonate and 15 per cent 
of slaked lime; but these substances vary ac- 
cording to the quality of the lime used in the 
purifiers, to the. time the lime has been kept 
there, and to the nature of the coal gas. 

Apart from the nitrogen gas lime may contain, 
the comparatively large amounts of carbonate 
and slaked lime present makes it a very valu- 
able manure for many purposes. It is not so 
effective as quicklime, but it can be used with 
advantage on all those soils to which lime is 
applied. Its real value as a manure depends 
upon the amount of nitrogen, carbonate of cal- 
cium, and slaked lime it contains. It is found 
to be specially suitable for application to legumi- 
nous crops, and it can also be applied to advan- 
tage on grass land for killing out moss and 
coarse grasses. It is highly recommended for 
root crops, and when applied at the rate of 5 
tons per acre to lea before ploughing, it is found 
to be a very efficient manure for the oat crop 
foUowing. [r. a, b.] 


Oassy OheaM and Milk.— The swelling 
and puffing of cheeses that are ripening is coni- 
mon enough in cheesenxims attached to old- 
world dairies, where the milk is not ‘ripened* 
for cheesemaking. In otlier cheeaerooms, too, 
it is known, but is easier to deal with there. 
A ‘ gassy ^ condition is evidence of fenneiitation 
in cheese and in milk, and therefore of the ac- 
tivity of certain Imcteria wliose action brings 
about the condition indicated by the word. The 
evolution of this gas is, further, an indication of 
incipient decomposition, should nefarious bac- 
teria be producing it; or of normal digestion, 
should the milk have been ripened by the lactic 
ferment and coagulated by the action of a cleanly 
rennet ferment. In the latter case the diffi- 
culty of dealing wdth it is met by the insertion 
of a skewer, which liberates the gas, and the 
cheese ripens naturally and well. But in the 
former the ripening goes on wrong lines, and 
should be called decay, for the cheese is vitiated 
by peculiar flavours produced by the bacteria 
in possession, of whatever sort they may be. It 
will be underst(K>d that each yeast or ferment 
taking possession of curd contributes a special 
flavour to the cheese, and some of these produce 
gases to a considerable extent. The best way 
of preventing gassy cheese and milk is to pro- 
mote the development of the lactic fernient; 
this will checkmate all others, once it obtains 
possession of the milk. It is tlien ‘the one 
leaven that leaveneth the whole lump’. 

[j. r. 8.] 

Oastritis. — Inflammation of the stomach, 
either acute or chronic, is a disease to which all 
species are liable. Horses suffering from the 
acute form s1k)w symptoms of brain pressure 
recognized as stomach staggers, sleepy staggers, 
and mad staggers — terms which ae8cril>e the 
various effects upon different individuals whose 
stomachs have become distended and inflamed 
by feeding upon coarse innutritions substances, 
or which nave been indulged in the stable with 
an excessive amount of corn and with inade- 
quate exercise. A profound somnolence while 
standing, from whicn the subject can witli diffi- 
culty aroused, and into which he again 
quickly passes; an unsteady gait in the field, 
with lowered head, mark tlie invasion of stomach 
staggers: after which the blown appearance of 
the Delly may be more noticeable, as gas is 
evolved from the contents so soon as the para- 
lysis of the viscus is established. A few ani- 
mals become delirious l)efoi’e death, or display 
symptoms of mad staggers and fall only to die 
after a brief riot, in which persons may be 
injured. When acute gastritis is caused by 
yew poisoning there is collapse and nervous 
prostration, and if arsenic or carbolic acid has 
oeen the cause, much frothing of saliva and 
swollen lips, with ropes of fa‘tia saliva hanging 
from the mouth. 

Treatment . — If it is known to be due to an 
irritant poison, antidotes will be first adminis- 
tered (see art. Poisons and Antidotes), and 
then the usual soothing sedative remedies ap- 
plicable to other cases, as bismuth and gum 
acacia, glycerine and hydrocyanic acid (see 
Medicine, Doses of); and if the patient rallies, 
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a careful dietary must be followed for some time 
— linseed, milk, ecgs beaten with milk, carrots, 
bran mashes, scalded hay, &c. 

Chronic g^tritis is apt to be the seouel to the 
acute form already described. It also results 
from the artificial feeding with cooked foods 
by which horse dealers make up horses for sale, 
and is followed by failure to digest the ordi- 
nary corn ration and dry forage in the new 
home of the animals when sold. Tlie same 
coarse and innutritious foods, alluded to as 
causes of impaction and of colic (see those 
diseases), also give rise to chronic gastritis, with 
symptoms only less marked than those men- 
tioned in connection with the acute form, and 
with such as are generally associated with indi- 
gestion (see Colic). 

Gastritis in cattle is generally cured by ab- 
stinence from food; but a return to health and 
digestive power is facilitated by a bold purga- 
tive, followed by doses of calumba and bicar- 
bonate of soda (see Medicine, Doses of). Pigs 
and dogs frequently vomit, and tlien drink copi- 
ously afterwards, the water taken having the 
effect of washing out the organ and acting as 
a gastric sedative. The ailment is quickly con- 
trolled by hydrocyanic acid and soda or bismuth 
in doses proportioned to the species, size, weight, 
and condition of the animal. The reader is 
recommended to look up the doses of these 
substances under their various headings in the 
article already referred to. [h. l.] 

Qastroidea polyn^onl (the Knotweed 
Beetle), a metallic-blue beetle, with rod thorax 
and apex of the abdomen ; legs red, except the 
tarsi ; antetinfe dark-red at the base. Length, 

3 to 6 mm. The females when full of ova have 
their bodies much swollen and protruding be- 
yond the elytra. They lay their eggs on leaves, 
and the pale-coloui'ed larvnp have numerous dark 
8{K)t8 and also tubercles in front, which can exude 
a liquid. They normally feed on Polygonum 
and Eumex, but also attack wuizel, kohlrabi, 
and large bindweed {Convolvulus aepium), 

[f. V. T.] 

QMtropaoha quprolfolia (the Lappet 
Moth). — The large caterpillai's of this moth fre- 
quently occur on plum and apple, and devour 
an enormous amount of foliage. They grow to 

4 or 6 in. long, and are of a greyish-brown colour, 
with V-shaped dark marks down the back. 
These marks vary or may be absent, but on 
segments two and three there are always two 
deep-blue lustrous velvety bands ; at the aides 
are fleshy warts with long grey hairs, lappet- 
like, hence the name. The larva hatches in ^p- 
tember and feeds for a time, then it moults, and 
remains all the winter stretched out on the bark 
on a twig or shoot; in the spring they commence 
feeding; by June they are full fed, and then 
seek any convenient shelter, where a dark-col- 
oured elongated oval cocoon is spun, of varied 
shades, usually mouse-coloui'ed, in which pupa- 
tion takes place. Tlie pupa is very active, and 
the whole cocoon is seen at times to move. The 
moth hatches in J uly and August as a rule, but 
is said also to occur as early as May. The female 
is 3^ in. across the wings, the made about 2 in. ; 
the colours are rich-brown, the front wings with 


darker irre^larly galloped transverse linee; 
the hind wings very similar, and both pairs 
much scalloped at the edges. When at rest the 
front edge of the hind wings projects beyond 
the fore wings. 

Treatment is usually confined to hand-picking; 
but where they are very numerous, arsenate of 
lead may be employed. [r. v. t.] 

Qastrophllui^ a genus of flies of which 
the chief is Q. equi^ the Horse-bot Fly. It fre- 
quents meadows and heaths during the summer 
months, where horses are feeding. It is in their 
larva state that tliese insects are called bots, 
and they occasionally exist to so great an extent 
as to affect the health, if not the life, of the 
host. The habits of the following species vary 
a little: — 

G. eniii is a fly which hovers about horses, 
bends hei ‘ tail ’ under her body, and by means 



Gastrophilus equi (Horse-))ot Fly; figs 1-5) 


1, 2, Egg attached to liair, imt size and niagnifled; 

8, larva, 4 , pujjtt, f>, liy, alightly inagiilHed. 6, (?a«- 
trophilus hottmotrhouialui (Hed-tailed Horae-bot Fly) 

of an ovipositor, deposits her eggs singly upon 
the hairs, to which tliey firmly adhere, so tWt 
the legs are often covered with these nits; and 
such is the wonderful instinct of the fly, that 
the eggs are usually laid upon those parts which 
the horse is able to reach with his tongue. By 
licking itself, the maggots are either squeezed 
out of the shell, or the warm saliva and rough 
tongue loosens the eggs, and they are at once 
conveyed into the stomach, where they become 
prickly larvie called bots, which adhere to the 
coats by two sharp mouth hooks. Having re- 
mained there, feeding, in a very high tempera- 
ture, for many months, they at last relax their 
hold, and pass off with the excrement throu^ 
the intestines, and falling upon the ground, they 
change to puparia in and on the ground, and 
from these the flies hatch. 

The eggs are whitish, transversely striated, 
pointed at one end, and cut off sloping at the 
other (figs. 1 and 2). The larvae are grey, creamy, 
and sometimes tinged with pink, composed of 
rings which have a double row of short spines 
surrounding them, and two hooked mandibles 
in the mouth (fig. 3). The puparium is oval, 
pitchy, with several rings of short spines, and 
two little sort of horns at the head (fig. 4). 
The flies are tawny and hairy ; the eyes black, 
thorax black, forepart clothed with yellowish 
hair; body variegated with brown and shining 
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hair*; wiogs with pale smokj spote; legs mode- 
ratelj long, slender, and spotted, terminated 
two claws and two little lobes called pul- 
vUlL Female with a blackish horiij tube at 
her taiL 

<7. hmfMirrkoidalia (the Bed-tailed Horae-bot 
Flj) is smaller and black; head aixi forepart of 
trui^ clothed with yellowish down ; wings un- 
spotted; legs and three terminal joints of body, 
ochreous 6 shows tlie female twice as large 
as life). The eggs are laid on the lips of the 
horse^ but the Eirvce live in the stomach, and 
tliey hang on the fundament before falling to 
the ground to become pu par ia. 

O, naaalU (the Red Horae-bot Fly) is another 
species, which lives in the intestines of horses. 
The fly is clothed with fulvous hairs, aides of 
the trunk and base of the body with white 
tufts. 

G. sahUiferu.^ (the Stomach Horse-bot Fly) is 
merely a variety of G. nasalis^ and is produced 



Gastrophilus »alutiftru$ (Stomach HorBe-bot Fl> ) 


1, Larva; % pupa; 3, 4, male fly; 5, female. 


from a smaller larva (fig, 1) than that of O. equi. 
The pupa (fig. 2) is similar, but the fly is very 
different; the male (fig. 3) is clothed with orange 
hair; base of the body yellowish ; legs tawny. 
The female (fig. 5) has a black body, clothed 
with yellowish down, excepting a band across 
the middle and the tip. The chief thing to pre- 
vent bots in horses is to see that they have 
plenty of shade when turned out at gi-ase, as 
the bot flies will not enter it, and so the horses 
can protect themselves. Water is equally good, 
horses always running to it and standing in it 
when the flies are active. The nits should 
always be removed when seen on the knees, 
legs, or shoulders, where they have now and 
then been found. For treatment see art. Bots. 

[j. c.] [r. v.T.l 

Oates. — This subject is fully treated under 
the head of Fences, to which the reader is 
referred. 

Qault Olayy a strong tenacious clay of a 
bluisli colour belonging to the Upper Cretaceous 
formation. See Cketaceous. 

Qaultheriaf a genus of Ericacese, compris- 
ing about a hundred species of ornamentad small 
trees or shrubs, mostly indigenous to America, 
a number of them being hamy in this country. 
Two of the evergreen kinds are valuable garden 
^nt& These are: (7. the Creeping 

Winter Green or Partridge -berry, of trailing 
habit, attaining only a few inches in height. 


bearing small white flowers in July and edible 
red berries; and (7. Skallon^ the Salal or Shallon, 
3 ft. in height, of a dense, robust habit, with 
mnkish flowers and purplish berries of excellent 
flavour. These plants are well adapted for form- 
ing a carpet of undergrowth, and might well be 
more generally employed for planting in coverts. 
They prefer a peaty soil, and are easily increaaecl 
by division. [w. w.] 

O&yAl or (Tlos frontalis) are 

large cattle kept in a state <»f domestication by 
the Indo-Cliinese ti*il»es of Assam, Manipur, Ca- 
char, and Chittagong. The (iayal is a heavily 
built animal, closely allied to the (taur or Indian 
Bison (Bos (Bilms) g(iurus\ and very possibly 
only a domesticated breed of that species, from 
which it differs in bt*ing smaller, shorter in the 
skull and legs, provided with a heavy dewlaji, 
and with shorter, more massive, and less curled 
horns; usually also the area between the horns 
is less convex. The legs below the knees and 
hocks are white in the adult, but the rest of the 
body and head is typically almost black, with 
the exception of the hairs on the forehead, which 
are iron-grey. Pielmld examples arc not un- 
common. l^ere are considerable doubts as to 
whether the Gayal represents a genuine species 
or not. It is said that wild examples have lieen 
met with, but these may be merely individuals 
that have strayed into the jungle and returned 
to a sav^e state, like some of tlie domestic buf- 
faloes. The natives who keep these cattle use 
them for food; but not apparently foi* milk, nor 
as beasts of burden. The holds roam freely in 
the jungle by day, and return to their ow'ners’ 
villages at night. They breed readily with 
zebus and other domestic cattle. |r. i. r.] 
Clean, the common name for the Wild Cherry. 
See Wild (’herrt and Ciierry. 

Qear, Gearing^. -When two machines are 
connected together in such a way that the motion 



of the one is communicated to the other, the 
machines are said to be in gear or geared to- 
gether, and the mechanism by wliich the motion 
IS communicated is called a gear or gearing. The 
terms gear and gearing are also us#^ in a wider 
sense to indicate the combination of any number 
of parts of a machine which are employed for a 
common object. The types of gearing most fre- 
quently used in practice may be divided into: 
(1) Glaring in which flexible connectors are usecL 
as in belt, rope, and chain gearing; (2) toothed 
gearing, including spur, bevel, screw, and worm 
gearing; (3) friction gearing. In belt gearing 
the belto are usually flat, and are used onpulleys 
with or slightly rounded rima The belt 
connecting two pulleys will be open or crostK^d 



108 


Gear 


according as to whether the pulleys are to run 
in the same or in opposite airections. When 
open belts are used they should be so arranged 
tfiat the lower ‘reach’ or side of the belt is the 
tight or driving side, as shown by the full lines 
in fig. 1 ; for then the arc of contact of belt and 
pulley, and consequently the frictional resistance 
Dctween them, will be greater than they would 
be if the upper side of the belt were, os shown 
by the dotted lines, the driving side. When the 
pulley shafts are not parallel, in order that the 
belt may work properly the pulleys must be so 
ai’ianged that tlie point a, fig. 2, at which the 
belt leaves one pulley, a, lies in the plane of the 
other pulley, b; and the point 6, at which it) 
leaves the latter, lien in the plane of the former 
pullej^ A. The pulleys will then work properly, 
but in one direction — that indicated by the 
arrows — only. If they were required to work 



Fig. 2 


over the pulleys, become wedged in these grooves, 
thus increasing the frictional bite of the pulley 
and, consequently, the power which can be trans- 
mitted by the ropes without slipping. With 
wire ropes this wedging action, of course, cannot 
be allowed, and the groove therefore is made 
wide so as to allow of the rope resting freely 
upon the bottom. Chain gearing, consisting of 



Fig 8.— A Pair of Toothed Wheels 


roller chains working on sprocket wheels, is now 
much used for implements, motor vehicles, work- 
shop tools, &c. It is a positive method of driv- 
ing, and combines the aavantages of wheel gear- 
ing with the simplicity of belt driving. When 
considerable power is to be transmitted between 
two parallel shafts not far apart, or when the 
velocity ratio between them is to be exact, the 
shafts are usually connected by spur gearing or 
cylindrical toothed wheels in which the teeth 
project radially along the circumference, as 
shown in fig. 3. If both wheels, a and b say, 
have the same number of teeth, n will make a 
revolution for every revolution of a ; but if b has 
only half the niimoer of teeth of a, b will make 
two revolutions for one of a. And generally, if 
driver a, say, has Nj teeth and the follower, B, 
Ng teeth, in any given interval of time — 

revolutio n R of the follower^ _ Ni 
revolutions of tlie driver Ng* 


correctly in both directions, guide pulleys would 
have to be used. 

For indoor work the belts commonly used are 
of leather tanned by oak bark, and are from 
in. to in. in tliickiiess when single, or from 
I in. to § in. when double, i.e. when formed by 
riveting or cementing two pieces of single thick- 
ness together. If B be the breadth in inches of 
a belt of single thickness, and V its velocity in 
feet per minute, the horse-power (H.P.) which 
it can safely transmit varies with the thickness 
from 


H.P. 


B X V 
1100 


toH.P. 


B X V 
800 ‘ 


For outdoor work, or where there is much mois- 
ture about, leather belts are altogether unsuit- 
able; consequently under such circumstances 
other kinds of belting are used, such as water- 
proofed woven cotton, or canvas and indiarubber 
belting. In rope gearing, hempen, cotton, aud 
steel -wire ropes are used. With hempen or 
cotton ropes the pulleys used have V-shaped 
grooves in the rims, and the ropes, in paasmg 


Similarly, if we have a train of wheels, as 
shown in fig. 4, of which a, b, c, &c., represent 



the numbers of teeth upon the respective wheels, 
then, assuming A to drive b, c to drive b, s to 

drive r, &c., b will make - revolutions for one of 

A, D will make ^ revolutions for one of b or c, 

or ? X - for one of a, and f will make 5 re- 

D B F 

volutions for one of b or D, or 3 x ® x ^ 

r D B 

revolutions for one revolution of a. Hence the 
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value of the train, which - revolutions of last 
wheel in the train revolution of the first, 
_ A X 0 X E ^ « » . . ^ value 

B X D X F X ... 

of a train of spur wheels 

_ continued product of numbera of teeth on drivers 
continued product of numbers of teeth on followers* 

Pitch Circles. — The velocity ratio communi- 
cated between a pair of spur wheels in gear is 



Jig 6.— A Pair of Bevel Wheels 


the same as that which, rolling together, would | 
be communicated between a certain pair of i 
circles, shown dotted in fig. 3, which touch one 
another and have the same centres as the wheels. | 
These circles are called pitch cirr/e.% and by the 
diameter of a spur wheel is meant the diameter 
of its pitch circle. The pitch of the teeth of a 
spur wheel is the distance, as measured along the 
pitch circle, of the centre line of one tooth to 
the centre line of the next tooth, or the distance 
marked a c of wheel a, fig. 3. 

When motion is to be communicated between 
two shafts which are not parallel but intersect- 
ing, bevel gearing, as shown in fig. 5, is em- 
ployed; but when the shafts are neither parallel 



aor intersecting, they are often connected by 
skew bevel wheela 

For communicating a slow motion to one shaft 
from another at right angles to it and moving 
much more quickly, worm gearing, as shown in 
fig. 6, is employed, consisting of a worm on the 
latter shaft gearing with a worm-wheel on the 
former, and for converting a motion of rotation 
into a slow reciprocating motion a screw work- 
ing in a nut is often uae^ 


Friction gearing, consisting of friction clutches 
or couplings, is used where machines are i*e- 
quired to be put in and out of gear quickly and 
without shock. [h. b,] 

OMSe, BfMdlni: of.— The only section 
of poultry breeding in this country which has 
shown any decline within recent years is that 
of geese, and the same change is to be met with 
in other countries of western Europe. In east- 
ern Europe there is no such reduction, due to the 
fact that in Germany the demand for goose flesh 
is as great as ever, and pi’obably has grown to 
a considerable extent. The reasons fur the de- 
cline referred to are twofold: first, that with the 
greater amount of enclosure of cultivated land, 
and the consequent limitation of open sfiaces of 
small value, the opportunities for keeping these 
birds have been greatly reduced. r'ormoily, 
when common land was found in almost every 
village, large numbers of geese were kept and 
bred by cottagers and others. But with the 
abolition of commons the number of geese main- 
tained throughout the country has declined; and 
second, the advent of the turkey has greatly re- 
duced the demand for geese, more esiieciallv at 
the Christmas season, when the finer flesh of the 
turkey is preferred to the r ich, fatty meat found 
on the goose. Undei- ordinary conditions, reduc- 
tion of supply would have meant an advance in 
price, but it is evident that the sale has decreased 
to an even greater extent than the supply, lor 
the rates obtainable for geese are l(»ver than 
was the case ten to twenty years ago. A mis- 
take was also made by breeders in producing 
too large specimens, which vere beyond the ])ur- 
cliasing power or requirements of the ordinal y 
householder. Continental breeders have not 
made this error. In the markets of south Ger- 
many, Austria, and adjacent countries, well- 
fleshed Bpeciinens weighing about 8 to 10 ib. are 
in large demand, and it is probable that were 
these available in Britain they would find a read)' 
market. 

Wherever geese are produced, the work must 
be conducted on inexpensive lines, which is pos- 
sible where land is cheap and open, yet good 
enough to provide a large portion of the food 
required by the birds during the growing stoge. 
Hence low-lying fen or meaaow land is sjiecially 
favourable, or the higher lands, which are usu- 
ally fairly moist, so tlmt gi*as8 and other herlwige 
grows freely. It is for this reason that geese 
are more largely kept in the grazing than in the 
corn-growing districts. We must remember tliat 
geese are essentially grazing poultry, and if they 
are to be reared witn profit to the owner they 
must find practically all their food during the 
summer months. In Ireland, western and east- 
ern Germany, and Russia the young birds are 
not fed at all after they are eight or nine weeks 
ol^ but must forage for what they require. 
Under these conditions, production is low in cost; 
but during a hot, dij summer, when grass is 
scanty, the birds suffer, and the owners lose 
heavily, as in the case of all other stock. But 
when the conditions are favourable, then the 
expense of rearing is very small indeed. It may 
be conceded that this system does -not conduce 
to improvement of quality, but at the present 
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time it i» the only method which yields even a 
moderate amount of profit With a better de- 
mand there are many parte of Britain where 
considerable quantities of geese could be reared 
at email expense^ to be afterwards sold to far^ 
mers for fattening off. In the absence, however, 
of that demand, or of the better prices which 
would follow, the encouragement is not great 
In those districts either under rich pasture or 
tillage, farmers are well advised not to take up 
geese breeding, as these birds are heavy, and 
would do a considerable amount of damage to 
growing crops. 

Geese reauire to be well housed, and the build- 
ings must ne spacious and well ventilated,— in 
fact they are better if open fronted, or have 
strong bars in front instead of a solid wall. As 
a rule, geese make excellent sitters and mothers. 
The natural system of hatching, which takes 
about thirty days, and rearing must be adopted. 
In fact, even if artificial metnoda were auceess- 
ful, there is no advantage in their adoption, as 
very early hatching is neither necessary nor 
desirable, except in the case of gi-een goslings, 
for the hatcliing of which ordinary hens are to 
be recommended. During the rearing stage the 
mother should be cooped for the fii’st ten to 
fourteen days, after which luith old and young 
may be given their liberty and encouraged to 
find as niuch of their food as possible. During 
the early stages the goslings should be fed upon 
wheat or oats steeped for several hours and 
dried off by meal, such as barley meal or fine 
thirds. An excellent arrangement is to boil 
small potatoes and mix in a mashed state with 
the food. Where grass and vegetable growth 
is abundant, after two or three weeks it will 
only be necessary to give one feed of meal mixed 
with water in the morning, and a good feed 
of steeped grain in tlie evening, the former of 
which can lie stopped when tlie birds are eight 
or nine weeks old, if green food is plentiful. 

In many arable districts it is customary for 
farmers to buy a flock of geese in August or 
Septemlier, for which trade large numbers are 
brought over every year from Ireland and the 
Continent. They are fed off upon the stubbles, 
where they gather up tlie fallen grain that would 
otherwise be wasted. The cost of feeding in 
this case is very small indeed, and that part of 
the trade is profitable. Lean goslings can he 
purchased in many markets at 28. to 28. 9f/. each, 
and the additional food to that obtained as stated 
above entails the expenditure of a very few 
pence. In some cases they are penned upon 
roots like sheep. There can be no question that 
the birds fatten rapidly under this treatment, 
and that the flesh pnxiuced is very fine in flavour 
and quality, whilst with an increased demand for 
Michaelmas geese the work could be made pro- 
fitable. For the winter markets another plan 
is adopted, and this business is usually in the 
hands of special feeders, who buy older birds in 
large quantities and feed them in a wholesale 
fashion. In these circumstances the birds are 
divided into flocks of about twenty each, as near 
in size as possible, and kept either in special 
houses built for the purpose, or in empty pig | 
sties with yards in front, ao that they are strictly I 


in confinement. They we fed for four weeks, 
the morning feed consisting of barley meal, 
Indian meal, and pollard in equal paiis, mixed 
with water, and in the evening steeped oats or 
wheat. During the day, roots or green stuff 
should be supplied, and an abundance of grit 
and clean water to drink. [b. 

OMMy Br — da <rF« — The more prominent 
races of geese ai’e treated separately (see Can- 
adian Geese, Danubian Geese, Embden Geese, 
Homan Geese, Saddleback Geese, Toulouse 
Geese), but there are others which require men- 
tion. 

Chinese and African Geese are very similar, 
except that the last-named are the larger. As 
a rule they are somewhat shallow in body, with 
lf>ng necks and heads, and are altogether slighter 
in build than European geese. A peculiarity is 
that on tlie head is a homy protuberance at the 
base of the bill, which in the males stands out 
well in front. Of the Cliinese there are two 
colours, the White and the Brown, whilst the 
African are grey in plumage. The flesh is fairly 
abundant, but somewhat hard. 

Egyptian , — In north-eastern Africa geese are 
found over a very wide area, and for thousands 
of years they have been bred in Egypt, where 
at one period they were regarded as sacred birds. 
What 18 known as the Egyptian goose has a long 
ancestry, but it is chiefly kept for ornamentw 
purposes, owing to its inferiority in flesh quali- 
ties to the Embden and Toulouse. These birds 
are very quarrelsome, but hardy and quick 
growers. The plumage is a speckled iron yellow 
on the breast, and grey with black markings 
on the back; the tail and wings are green, the 
latter having a bright bar. 

Russian . — In the empire of the Tsar, at one 
time, goose fighting was a recognized ajjort, and 
that has greatly influenced some of the breeds 
kept, which are large in body, with powerful 
wings and muscles, thick neck, and stout head. 
The bills are very short, to enable the birds to 
keep a grip on their opponents. There are two 
varieties, the Arsamas, which have pure-white 
plumage, and the Tula, which are grey. An- 
other 18 the Kholmogory, differing in tnat they 
are longer in neck, head, and bill. See also 
art. Goose. [e. b.] 

Qelatin, CUutan, or IsIn^laM is ob- 
tained by digesting skins, tendons, bones, hoofs, 
fish bladders, &c., which have been crushed to 
[ a pulp, with water at a temperature about 175* 
F. Tlie gelatin dissolves in the hot water. After 
separating the solution from the undissolveil 
niaterial, fats, &c., it is evaporated, preferably 
in vacuoy and the crude gelatin solidifies out. 
The animal colouring bodies are extracted from 
the solution containing the gelatin by charcoal, 
or bleached by sulphur dioxide. Glue is impure 
gelatin ; isinglass is a form of gelatin obtained 
from the dried swim bladder of fish. Several 
kinds of isinglass, acoording to its source and 
appearance, are made. 

Pure gelatin is an amorphous, brittle, trans- 
parent, tasteless, inodorous substance, neutral 
to test paper, and remains permanent in dry air. 
It is soluble in hot water, from which it can be 
precipitated by absolute alcohol, tannin, corro- 
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fltve mblimate, &c. When moist or in solution 
it soon putrefies, and finally evolves ammonia. 
Warm solutions of ^^tin set into a jelly on 
oooling ; on prolon^^ boiling with dilute acids, 
gelatin yields leucin, glycine, alanine, proline, 
arginine, and several ouier amino acids. It be- 
longs to the important class of substances called 
proteids. It is employed largely for culinary 
purposes, though its exact value as a foodstuff 
18 uncertain. As stated above, gelatin combines 
with tannin to form an insoluble compound. It 
is the formation of this body that underlies the 
process of tanning. Skins contain gelatin, and 
when soaked in a solution of tannic acid the 
deposition of the compound of tannic acid with 
gelatin throughout the hide renders it impervious 
to w'ater and of greater strength. The product 
is leather. 

Gelatin is adhesive. It is used in making 
photographic plates and emulsions, for taking 
impressions and casts, for dyeing, printing, arra 
sizrng of paper, for clarifying Wr, wines, &c. 
When mixed with potassium bichromate and 
expf)«ed U) sunlight, it is converted into an in- 
soluble body; for this reason it is used in mak- 
ing an insoluble glue, and as waterproofing ma- 
terial. [r. a. b.] 

Qeldinflfy a castrated animal, especially a 
castrated horse. See Castration. 

Qelt Qf mmery a bairen ewe, or a ewe which 
has failed to produce a lamb. 

Genista^ a large genus of shrubs, with yel- 
low fiowers, closely related to Cytisus (nat. ord. 
LegurninoHfle*), for the most part natives of the 
M^iterranean region. A number of them are 
hardy. Some species ar^ prickly, others un- 
armed, and they range in size from tiny pro- 
cam l)ent shrubs, such as G. piloaay which is 
useful for carpeting, up to O. cetnensis^ Mount 
Etna Broom, 10 ft. or more in height. G. an- 
glica, Needle-gorse, whose flowers have an ex- 

E losive mechanism, typical of many of the 
leguininosat" ; G. tinctoria^ Dyer’s Greenweed, 
and G, pilosa^ Greenweed, are the British species. 
In additicm to those named, G, kUpanica (Spanish 
Gorse), G. radiata^ G. iagittalu^ and Q. virgata, 
a large bush covered with bright golden-yellow 
flowers in May and June, are all good garden 
plants. For details of management see CTTisua 

[w. w.] 

QentUtn. — Gentian, or Gentiana, is a genus 
of herbaceous dicotyledonous plants which gives 
its name to the nat. ord. Gentianaceee. The 
leaves are very characteristic, being opposite 
and three - ribbed. The petals of the nower 
are grown together, forming the gamopetalous 
corolla, to the interior of which the stamens are 
fixed. The ovary is placed within the corolla 
and is one-chambered, with many ovules attached 
to its wall. When ripe, this ovary becomes a 
two-valved capsule containing many small seeds. 
There are many species of this genus found both 
in the eastern ana western hemispheres, and ex- 
tending from the Tropics to the Arctic regions. 
A few sp^es are British, and occur for the most 
part in hill pastures ; for example, the Field Gen- 
tian (Gentiana campeatrU) of pastures on chalk 
and limestone. This is a low, much-branched 
annual about 8 in. high, with a foor-lobed flower 


-Geology 

inclinmg to blue. In gardens, Officinal Gentian 
(OefUiana lutea) is often grown. This is a per- 
ennial herb with a long bitter -tasted tapnK>t 
and Imndsome yellow flowers. The dried rtK»U 
of this species constitute the tonic gentian nnyt 
sold by herbalists. [a. n. m*a.1 

ClMlosyf Affrioultiaral.— Geology is tlie 
science that deals with the structure of the 
earth, and particularlv with the constitution 
and past history of tJie portion accessible to 
us, which is called the crust This crust is 
formed of rocks (a term that includes mineral 
a^regates of all kinds, loose or consolidated), 
which the surface agents, rain, rivena, and so 
forth, are continually attacking, causing them 
to decay in various degrees. The materials 
washed down from the more exposed sui-faees 
are accumulated elsewhere to form new rocks. 
At the same time, forces within the earth, dis- 
turbing the equilibrium of the crust, elevate it 
in some places and depress it in otliers, thus 
bringing rocks from below into the region of 
atta^, or giving space, by the formation of 
depressed areas, for the accumulation of great 
masses of new sediment. Geology has to take 
note of all these changes, long since past or still 
in progress ; and the scientific study of rock 
masses lias shown how materials formerly buried 
deep down in the crust have been crumpled to- 
etner and upfolded, so as to give rise to a great 
iversity at the surface. The weathering and 
decay of these diverse materials, combined with 
the action of living things upon them, produces 
soils, almost as various as the rocks from which 
they are derived. Geology affects the agricul- 
turist, then, mainly in pointing out the relations 
of tyjKss of rock to the soils formed from them, 
and the areas over which, in any country, par- 
ticular types of rock extend. 

Water-supply, moreover, is largely a question 
of geology, especially when water is sought for 
in regions that are arid at the surface. The 
details of underground structure, which are 
studied in most cases purely in pursuit of scien- 
tific knowledge, and with a view to the complete 
understanding of a country, become of the utmost 
practical imp^ntance when settlers begin to re- 
quire more water than the mere surface springs 
will yield. 

Operations for the reclaiming of land must be 
largely influenced by geological considerations ; 
so also must any drainage work undertaken on 
an extensive scale. 

The earlier writers on the geology of our 
islands almost uniformly sought to connect 
their studies with the agriculture of the dis- 
tricts that they described. At the close of the 
18th century, the country gentleman tended 
to become a scientific amateur. C’ollections of 
minerals were frequently formed in houses where 
the names even oi the chemical elements would 
nowadays convey no meaning. William Smith, 
‘the father of English geology’, made his ap- 
peal to men of intelligence primarily interested 
m the lan^ when he urged, in his earliest works, 
the importance of the study of our stratified de- 
posits. The ‘ statistical surveys ’ published about 
that time give details as to the relations of the 
soils to the underlying rocks; and some of the 
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earliest geological maps, such as Sampson’s of 
the county of Londonaerry in 1802, and Green- 
ough's of England and Wales in 1819, represent 
certain ‘drifts’ or superficial deposits, which are 
of immense importance to the farmer, but which 
were often omitted fi'om later publications. The 
British Mineralogical Society, founded in Lon- 
don in 1799, offered in 1801 to examine for far- 
mers, ‘free of expense, all specimens of earths 
or soils’ that might be sent to them, and the 
Geological Branch of the Ordnance Sui vey of 
Ireland established a bureau for soil investi- 
ation in Belfast in 1837. Tlie rapid spread of 
iscovery in regard to fossils and to the mineral 
structure of igneous rocks tended to draw ofl’the 
attention of geologists, and even of official sur- 
veys, fr om the agricultural aspects of the science. 
Writers on agricultural chemistry, however, liave 
continuously based their descriptions of soils on 
the facts revealed by geological study. In recent 
years, the ‘drift maps’ of the Geological Surveys 
in Great Britain and Ireland have furnished 
an explanation of the distribution of our soils. 
While on the earlier ‘solid’ maps the massive 
formations were practically the only ones repre- 
sented, though they miglit be covered by 1()0 ft. 
of ‘sujierficial’ deposits, the later tyjio of map 
shows the gravels, boulder clays, ^)ld river ter- 
races, and so forth, which in so many places form 
the true subsoils with which the fanner has to 
deal. Even on the ‘solid’ maps, areas of peat 
and alluvium were usually represented. 

It is often difficult to say when or where the 
geological structure of a district is gt>ing to bo 
of importance to the agriculturist. The custom 
of instructing pupils in agricultural colleges in 
the broad principles of geology, so that they 
may appreciate not only the constitution of soils, 
but the geological map and description of any 
country in which they may be placed, is in the 
highest degree appropriate. Minute claasifica- 
tory details should of course be passed over, and 
long lists of fossils seem especially out of place. 
But there is, strictly speaking, no agiicultural 
mineralogy or agricultural geology as a Bejmrate 
science. The educated agriculturist applies what 
he has learnt of mineralogy and geology to his 
special needs. At the same time, geol(>gist8 have 
too often forgotten that the loose materials of 
the earth’s surface, formed by disintegration 
and frequently modified by man, are funda- 
mentally a part of the oartli’s crust, and record 
the latest phases of the geological history of the 
globe. See also next article. [o. a. j. c.! 

Qeoloffyi 8tratls:raphlcal.— This 
branch of geology deals with the description 
of strata^ or of the layers formed by sedimentary 
rocks as they have been successively laid down. 
Whether deposited in a lake or an ocean, the 
stones and finer particles washed from the land 
become spread out in sheets with considerable 
uniformity. At one time the flood-waters bring 
down coarser material, at another only fine mud 
reaches the shore, the more pebbly detritus re- 
maining up the country; and hence a change 
takes jdace in the grade of material laid down, 
and the stratification remains marked when the 
mass becomes converted into solid rock in the 
course of time. Shell -fish and other animals 


with calcareous hard parts may accumulate in 
certain feeding-grounds, or the shells of smaller 
animals that swim on the surface of the ocean 
may be showered down to form beds upon its 
floor; and in this way layers of limestone be- 
come added to the earth’s ci'ust. All these rocks 
form a stratified series, which may attain an 
enormous thickness in the course of time, when, 
as 80 often happens, the ground steadily sinks 
under the increasing load placed upon it. 

When, by the mysterious movements that take 
place within the crust and sliift the boundaries 
of land and sea, these strata become lifted high 
and dry, they are conimonly tilted or folded, 
and their exposed poi tions become worn down 
by the weathering action of the atmosphere and 
by riveis running over them. Hence tlieir edges 
become revealed, and a variety of bars, as it 
were, of stiatified rock run across the country, 
giving rise to very diflerent types of soil. These 
beds of lock are obviously of various ages, those 
underlying a given l>ed having been laid down 
in earlier times, while those that overlie it are 
younger. Sometimes we find a series of strata 
resting on the worn -down edges of an older 
series, which was uptilted and denuded before 
the upjier series was laid down. Between the 
two we liave, tlien, an unconformity^ and this lack 
of continuity may indicate an iminense period 
of time, unrepresented at this point by any 
strata. This gap in our series may, however, 
be tilled iqi by strata deposited elsewhere, and 
thus, by comparison of one aiea with another, 
wo aie able to build up a faiily c(Uitinuou.s 
mass of sedimentary deposits stretcliing liack 
from our own times to those of very high 
antiquity. 

This sedimentary mass, which cannot be com- 
plete in any one district, owing to the frequent 
interchange C)f land and water areas, requires 
subdivision into groups^ and still further into 
systems^ which represent stretches of time styled 
l espectively eras nwd periods. The strata of one 
limited district might be classified by their 
mineral nature and general structure, such 
as, to take an imaginary example, the Great 
Limestone system, followed by the Black Shale 
system, ana so forth. But strata deposited 
simultaneously in other places might obviously 
have a completely different character, and strati- 
graphical geology must therefore use terms that 
are historical and of wide application. It was 
not until the close of the 18th century that 
William Smith, the English land surveyor and 
engineer, observed that successive stiata 
tained characteristic animal remains. In his 
journeys by road across England, he was able 
to verify this conclusion over a sufficiently wide 
region ; and similar work, undertaken in other 
countries, showed that the true principles of 
stratigraphical geology had now been discovered. 
Group after group of fossils was examined, and 
the animal types preserved in a stratum now 
enable us to assign it to its correct place in the 
long history of sedimentary deposits on the 
globe. Systems of strata have been established, 
like Murchison’s old Silurian system, and these 
are characterized by their general faunas, al- 
though certain types of life may pass up from 



Geophilus longicorais — Geranium 113 


one s^^in to another. Occasionally some ani- 
mal ]mrm is limited to a particular *zone*, and 
species form in this way, tar more than genera, 
indications of the ^horizon’ on which a given 
stratum liea Our geological maps, in countries 
where fossils are available, are consequently 
now historical rather than mineralogicaL The 
broad band of Jurassic stiata running across 
England may consist at one point mainly of 
limestone, at another mainly of clay ; but at 
all points the occurrence of similar types of life 
marK the beds as belonging to the Jurassic 
period. The names of the systems generally 
adopted are founded on no rule. Some refer 
to places, some to the prevailing type of rock, 
some to the prevailing types of fossils occurring 
in them. Tney are arranged under four great 
groups, as follows, beginning with the oldest: 

1. Archcean grouj^: systems indeterminate owing 
to want of fossils. 11. Palaeozoic group: Cam- 
brian, Ordovician (or Lower Silurian), Si- 
lurian (or Upper Silurian, or Gotlandian), 
Devonian, Carboniferous, Permian. III. Meeo- 
zoic grrnip: Triassic, Jurassic (including both 
Liassic and Oolitic^ Cretaceous. IV. Caino- 
zoic (or Tertiarif) group: Eocene, Oliqocene, 
Miocene, Pliocene. 

Most authors agree in beginning a fifth group, 
the Quaternary^ with the Post -pliocene (or 
Pleistocene) system, and man himself may be 
regarded as living in the close of this very recent 
system. 

The relative age of a system being thus estab- 
lished, attempts have been made to calculate the 
number of years, or thousands of years, occupied 
in its deposition. With such matters the present 
article need not deal. Immensely long ns the 
INist eras have been, the kinds of strata laid 
down in (Jarabrian times may be paialleled by 
those forming in existing lakes or seas. Even 
the Archaean sediments are merely much-altered ! 
representatives of our modern muds and sands 
and limestones. To the agriculturist, then, a 
stratigraphical map means but little, unless some 
well-marked type of rock, giving rise to a special 
soil, is known to prevail in the system under 
consideration. The articles on the stratigraph- 
ical systems in the present work therefore aim 
at describing the strata of the British Isles 
from the point of view of the student of rocks 
and soils rather than of fossil remains. It is 
important to know, however, on what basis the 
successive systems have come to be established. 

i o. A. J. c.] 

_ ong-homed 

Centipede) is found, with Lithohius forficatti* and 
other species, at the roots of turnips, 4c,; indeed 
the earth is full of them, but they do more good 
than harm, by preying upon the larvae of insects, 
&C. G, longicornu, like G, deetrica, emits a phos- 
phorescent light in the pairing season. It is 
yellow, with a rust- coloured nead ; antennae 
three or four times as long as the head, hairy, 
and fourteen-jointed. Male with from fifty-one 
to fifty-three pairs of legs; female with fifty- 
four to fifty-seven pairs, and she lays from thirty 
to fifty eggs in a cluster, in a cavity in the earth, 
over which she nestles, and hatches them in two 
or three weeks. The natural length is 2 or 3 in. 
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LUhohiui forfioatui is described in a special 
article. [j. c.] [f. v. t.] 



1, Chophilut longiconiu (Long^horned CentipedeX mafnifted 
2, LithobiuM / orjieatiu . 8, Head of same magnlfled. 


Cleotrupes stereorarlus, a large glossy 
violet-black beetle popularly called the Dor, Dor 
Beetle, Dumble-dor, Watchman, and Clock. The 
upper parts are black, the lower violet, and the 
elytra are deeply grooved. It flies with rapidity 
on warm evenings, making a droning sound. 
The female settles on a patch of cow dung, and 
then burrows through and under it to the depth 
of 1 ft. To the bottom of the hole she conveys a 
quantity of cow dung and lays an ftgg in it, and 
so on until all her eggs are laid, separated by 
layers of manure. All the Geotrupes are bene- 
ficial, not only acting as scavengers, but also 
helping the fertility of the soil by taking the 
manure into it, especially on grass land. 

[f. V. t.] 

Qttrmnlum. — Geranium or Ci'ane’s-bill is the 
name of a genus of dicotyledonous weeds fre- 
quently found among clovers and rye grasses. 
The common species are: — 

1. Blue Meadow Geranium (Geranium pra~ 
tense) of moist pastures. This is a downy per- 
ennial, with a short underground rootHU»ck, 
and very large purplish - blue flowers about 

in. in diameter. 

2. Jagged -leaved Geranium (Geranium du- 
Mectum) of dry pastures. This is a downy an- 
nual, with its Wves cut up into many fine 
segments, and bearing small red flowers about 
^ m. in diameter. When in fruit, the sepals 
are spread out round the hairy carpels. 

3. Soft Geranium or Dove’s-foot (Geranium 
molle\ also in dry pastures. This is another 
downy annual, easily distinguished by the 
rounded leaf-blades from 1 to 2 in. in dia- 
meter, not cut up into fine segments, and by 
the small rose-coloured flowers. When in fruit, 
the sepals are spread out round the wrinkled 
(not hairy) carpels. 

4. Stiulcing Geranium or Herb-robert (Gera- 

nium Rohertianum), a common annual on hedge 
banks. The plant is distinguished by the du- 
agreeable smell when bruised, and by the com- 
parative baldness of the segmented leaves. When 
in fruit, the sepals do not spread out, but en- 
close and cover in the wrinkled carpels. ' 

The seeds of Cut-leaved Geranium and of 
Dove’s-foot are frequent impurities, particularly ^ 
in Red clover and Alsike clover seeds. The seed . f 
of Cut-leaved Gerauium, very common in Red < 
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dover, hM a purpliah’brown colour. lU •bi 4 )e 
is broadly oval, 2 mm. by ram. The moat 
chaiuctenstic feature is tne honeycomb appear- 
ance of the skin, readily seen with the naked 
eye. The seed of Soft Cteranium or Dove’s-foot, 
common in Alsike cfover, has a reddish-brown 
colour. Its sjiape is oblong, 2 mm. by 1 mm. 
The smooth skin without the depressions causing 
a honeycomb appearance, easily distinguishes 
this from the former species. 

To prevent the spread of geraniums, seeding 
shoula be prevented, and the clover seeds sown 
out should be free from geranium impurity. 

The Wild Geranium is not to be confused 
with the cultivated or garden Geranium, which 
belongs to the Pelargonium. See Pelaroonujm. 

[a. n. m‘a.] 

Q«ranlum.— Parasltfc Fun^. See 

Pelargonium, Parasitic Fungi. 

terber Milk TMter» an apparatus for 
estimating the percentage of butter fat in milk. 
See Butyrometer and Milk Testing. 

Oemriy the first stage in the life-history of 
an organism; the rudimentarv or embryonic 
form of any living thing. Those minute or- 
ganisms belonging to the plant kingdom which 
give rise to disease are commonly called germs. 

Qermlnal Salectloilf a hypothetiail pro- 
cess of struggle among the living units wnicli 
compose a germ cell. It was suggested by 
August Weismann in 1896 that the familiar 
bioh)gicaI concepts of ‘ struggle ’ and ‘ selection ’ 
might be extended to tbe inaividual items which 
compose the germ plasm — ie. the inheritance. 

If we suppose, as tnere are many reasons foi* 
supposing, that the physical basis of inlieritanee 
in Uie germ cells is composed of a multitude of 

Place from which first seed-leaf 
li«« been removed 


representative vital particles which are able to 
feed, flpx)w, and multiply, then it ie conceivable 
that nuctuations in the nutritive supply of the 
germ cells and inequalities in the vigour and 
assimilating power of the hereditary consti- 
tuents may result in an intra-gernunal strug^ 
and selection. According to Weiamann, who 
elaboratedi this general idea into a very in- 
genious theory, germinal selection helpe us to 
understand the dwindling away of organs which 
liave passed below the level touched by ordinary 
natural selection, tlie occasional exaggeration of 
organs beyond the limits of demonstrable utility, 
the 6-ft.-long tail feathers of some Japanese 
cocks, the occurrence of definitely directed, 
appropriate, and simultaneous variations, and 
much more besides. The theory of germinal 
selection is, of course, a hypothesis, dealing 
with the invisible, but it may be none the less 
useful if it enables us provisionally to formulate 
a number of very puzzling facts, and if it sug- 
gests experimental work, on which, eventually, 
we must base our conclusions as to these ab- 
struse questions. [j. A. T.] 

Qermi nation, ie. the process of develop- 
ment of the embryo -plant from the seed, niay 
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Fig. 1 .— Seed of Scarlet 
Runner, external view 


Wg. 2,— Reed of Scarlet Runner, 
one cotyledon removed 


Fig 3 —Germinating Bean 


be regarded as the first stage in the new life- 
cycle of the plant -individual. It is separated 
from the life-cycle of the mother -plant by the 
dormant perioa, through which the seed passes 
prior to germination. As a general rule, seeds 
are not capable of immediate germination, al- 
though exceptions are afforded by tlie seeds of 
most ephemeral plants. The resting period is 
not generally of long duration, its length being 
dependent on the external conditions ; the seeds 
of some Conifers, however, will only germinate 
after several years. Certain plants (e.qr. Bed 
Clover, False Acacia) produce two kinds oi seeds, 
the one kind being capable of immediate ger- 
mination, the other having to pass throu^ a 


prolonged resting period. The seeds of %ioet 
plants, however, are able to retain the power 
of germination for a considerable length of time, 
altnough in many cases they lose in vigour if 
germination is delayed very long. The seeds 
of cereals seem to retain the power of germi- 
nation only for about ten years, while those of 
leguminous plants can last much longer ; on the 
other han(^ seeds which are rich in ferments^ 
and those in which the reserve-products are of 
a fatty nature, quickly lose the power of germi- 
nating. -—Germination depends on the realization 
of certain external conditions, the most impor- 
tant of which is the presence of sufficient mois- 
ture, heat, and oxygen. Mmsture is required 
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primurily to initiate tlie prooeasee of growtk in 
the embryo whidi lead to its emeimg from 
the eeed-coat; but in many seede (eepecUlly 
in eeeds with a mucilaginous envelope) it h 
also eagerly absorbed by the seed-coat itself, 
leading to the softening and swelling of the 
latter. Most of the water enters the seed by 
way of the niicropyle or any other apertures 
that may be present, and frequently there are 
special absorptive systems developed in connec- 
tion with these apertures {e.g, the caruncle of 
the castor-oil seed, and the complicated system 
within the walnut); where the seedcoat is not 
too thick, however, a small and variable amount 
of water also passes directly through it to the 
interior of the seed. The water absorbed by 
the embryo (or in some cases the endosperm), 
and the consequent increase in size of the latter, 
generally lead to the rupture of the seed-coat, 
except where the latter is very thick and hard ; 
in the latter case there are often special aper- 
tures (or soft portions of the seed-coat), through 
which the enunyo emerges (coconut). There is 
no doubt that in many cases the seed-coats con- 
stitute a hindrance to germination, and they 
are frequently cmcked or otherwise artificially 
opencfl before the seeils are planted. Acacia 
seeds are frequently Injiled for a few minutes, 
whereby the seed-coats are softened and ren- 
deretl more readily permeable to water ; such 
boiled seeds germinate in a much shorter space 
of time. Greiiui nation further depends on the 
realization of a certain minimum temperature, 
which varies very considerably in diffei'ent types 
of plants, and is no doubt to some extent de- 
pendent on the other conditions influencing 
germination. According to Haberlandt, the 
inininiuni lies between O'" and 4*8*’ C. in the case 
of hemp, oats, wheat, barley, pea, &c. ; between 
4*8‘^ and lOo C' in the case of the maize; be- 
tween 10'5° and 15-6° C. in the pumpkin and 
tobacco; and between 15*6° and 18*5° C. in the 
melon and cucumber. At the minimum tem- 
perature, germination only takes place very 
slowly, and the rapidity with which the pro- 
cess goes on increases steadily from the mini- 
mum up to a certain (optimum) temperature. 
Anothet important condition for germination is 
the presence of a sufficient amount of oxygen, 
since the process of respiration is particularly 
active at this time ; hence the importance of i 
not planting seeds at too great a depth, as the 
deeper layers of the soil as a general rule con- 
tain more water and less air than the surface 
layers. Fatty seeds require more oxygen during 
germination than seeds containing other kinds 
of food materials, as some of the oxygen is in 
this case utilized in oxidizing the fats and oils, j 
There are other conditions affecting germination, 
which are not so important. Most seeds ger- i 
minate best in the absence of light, but the 
spores of many ferns and the seeds of a few of 
the higher plants require li^t for ^rmination. 
The s^s of some parasites {e.g. the Broom-rape) 
only germinate in the presence of a snitaole 
heat plant. 

The actual process of germination is initiated 
by growth -processes within the embryo (or in 
mmm cases tne endoapermX The radicle is situ- 


ated in the immediate neighbourhood ef the 
micropyle, and is thus beet supplied with mois- 
ture, and is very frequently the first part of the 
young plant to emerge from the seedcoat In 
many monocotyledonous seeds, however, the 
cotyledon is the first to emerge, and is ahio 
often in large part responsible for the first rup- 
ture of the seed-coat. The further stages in the 
process of germination show infinite variety. As 
a rule, the radicle becomes firmly established 
by means of lateral roots and root hairs before 
the other parts of the embryo begin to grow 
actively. The plumule is drawn out of the seed 
in various ways, most commonly by elongation 
of the stalks of the cotyledons or growth of the 
hypocotyl. The cotyl^ons may either remain 
within the see<l (hypogeal), or l)e carried up 
above the soil (epigeal) as the first pair of foliage 
leaves; the former is frequently tne case when 
the cotyledons are themselves crowded with 
food -materials (bean, acorn), or when they serve 
the purpose of absorbing food - materials from 
the endosperm (p.g. in grasses). [r. k. r.] 

Qerm Mea-h— This term is generally ap- 
plied to a product of maize, but it may amev 
apply to wheat. In either case the ‘germ*, or 
embryo, of the grain is removed from the more 
starchy portion and is useil separately, after 
grinding, as a feeding material. The removal 
of the germ is effected by the new process of 
‘roller* milling. The principal differences be- 
tween maize germ meal and maize itself consist 
in the former being considerably richer in oil 
and in nitrogenous matters, and correspondingly 
lower in starchy bodies. Variations will occur 
in the quality, too, according as the meal con- 
tains more or less of the whole grain mixed 
with it, and it sometimes happens that the term 
‘germ meal’ is given to what is really little 
better than maize meal. Frojierly preparwl, 
however, maize germ meal has approximately 
the following composition : — 


Moisture 

... 13'21 

OU 

... 675 

* Albuminous comi)ounrlH 

.. 22-27 

Starch, sugar, digestible fibre, Ac. 

. 50*44 

Woody fibre 

... 3-73 

Mineral matter (ash) 

... 3*60 

lOOOO 

1 Containing nitrogen 

... 


Occasionally samples will be met with giting 
more oil than the above, even up to 10 or 12 
per cent. These samples are, however, consider- 
ably lower in nitrogen. Germ meal should be 
quite free of sand. It has a sweetish taste, and 
is in considerable request, chiefly as a food fw 
milking cows, more especially where butter is 
me^. A cake is sometimes made of the meal 
and called ‘maize germ cake’, but analyses of 
this show it to be generally poorer in oil and in 
albuminous matters than the germ meal. The 
germ of wheat is similarly removed and used 
as a food, though not nearly so frequently as is 
the case with maize. [j. A. v.J 

Q m r n % PImsm. — The essential Normative 
material of the germ cells is called the germ 
plasm. It is the architectural substance, the 
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vehicle of the heritable qualities. Everyone 
admits that the physical b^is of inheritance is 
to be found in the egg cells and sperm cells, 
which, in spite of their minuteness, do in some 
way contain all the hereditary qualities. But 
the whole of the germ cell is not equally im- 
portant; thus the yolk of the egg is obviously 
nutritive not formative, and tne tail of the 
spermatozoon is a quite accessory locomotor 
structure. Various considerations, e.g. that the 
number of chromosomes (staiiiable bodies in the 
nucleus) is definite for each species, that sper- 
matozoon and ovum have an equal number of 
chromosomes, that there is a very exact par- 
tition of paternal and maternal chromosomes 
among the cells into which the fertilized ovum 
develops, led Weismann to conclude in 1885, 
as Strasburger and O. Hertwig did about the 
same time, that the essential hereditary sub- 
stance or germ plasm is in the chiomosomes of 
the nucleus of the germ cells. (Compare the art. 
Breeding, Laws of.) There are some autho- 
rities, however, who maintain that the most 
essential hereditary substance is not in the 
readily stainable chromosomes, but in the more 
delicate bands of linin which bear the chromo- 
somes within the nucleus. Others, again, hold 
that in a complex body like a coll it is unjusti- 
fiable to abstract one part of the protoplasm 
from the rest. The cell, in spite of its minute- 
ness, is a unified organization. Of great impor- 
tance and interest is Weismann’s conception 
of the continuity of the germ plasm (1885), 
which may be briefly stated in his own words: 
‘In each development a portion of the specific 
germ plasm, which the parental ovum contains, 

18 not used up in the formation of the offspring, 
but is reserved unchanged for the fonnaJ^iion of 
the germinal cells of the following generation \ 

. . . ‘The splitting up of tlie substance of the 
ovum into a somatic part, which directs the de- 
velopment of the individual, and a propagative 
part, which reaches the germ cells and there 
remains inactive, and later gives rise to the 
succeeding generation, constitutes the theory 
of the continuity of the germ plasm.' See 
Heredity, Ovum, Spermatozoon. [j. a. t.] 
Q^rome Oheasa- — There are two kinds 
of cheese made in the mountainous region of the 
Vosges, the one in France, the other in German 
territory. These cheeses differ more in nomen- 
clature than in character. Both are what is 
called ‘hard’ cheese, to differentiate them from 
the ‘soft’ kinds of cheese which predominate so 
largely in France and Germany. The French 
vanety is named G6rom6 (an adaptation from 
G6rardmer, a village in the region where the 
cheese is madeX ana the German, Miinster. In 
the making of G6rom6 cheese, cows’ milk, not 
skimmed, and sometimes a little goats’ milk, is 
used. The milk, coagulated at a temperature 
of 80° to 90° F., is ready in half an hour for 
cutting into cubes, after which the whey at 
once begins to disentangle itself from the curd, 
and is removed about an hour later. The curd 
is then put into hoops of 6 or 7 in. diameter, 
wherein it becomes a solid and shapely cheese. < 
Turned twice daily, and each time into fresh < 
hoops, they are salt^ on the outside, in a room 


I at about 70° F. Salting having been finished, 
I the cheeses are put into a well-ventilated room, 
and when sufficiently dry are taken to the curing 
cellar. Ripening requires from six to sixteen 
weeks, depending on the sizes of the cheese, 
which vary in weight from J lb. to 5 lb. or more. 
Anise or caiaway seeds are sometimes mixed 
with the curd, but such adventitious flavours in 
cheese are very properly dying out. [j. p. e.] 
Qervals Oheose. — This is a French cheese, 
and one of the richest of cheeses when made as it 
should be, approximating to a Stilton similarly 
made, and even to a cream cheese in what is 
understood as ‘quality’, viz. richness in butter 
fat. It is made from new flesh milk, ‘ which is 
enriched by the one half of its volume in cream’. 
This is the formula of the raw material, given 
on authority, and a specially rich cheese must 
issue from it if the process of making is well 
can ied out. The milk and ci-eam are wdl stirred 
for a few minutes, in ordei* that the added cream 
may be thoroughly incorporated with the new 
milk. In the use of cream a day old there is 
merit of some not inconsiderable consequence, 
inasmuch as it has presumably — almost certainly 
— become impregnated with the lactic acid bacil- 
lus during the twenty-four hours, and communi- 
cates this necessary ferment to the new milk. 
The milk is renneted with J c.c. at a tempera- 
ture of 00^ to 65° F. as the weather outside may 
be warm or cool. If set in the evening the 
coagulum is ready for ladling out into suitable 
cloUis when morning comes. Two quarts of 
milk and one of cream will yield a dozen cheeses, 
whose dimensions are 2^ in. by 1| in. They are 
in the c^ategory of soft cheeses and are chiefly 
eaten fresh, but, like cream cheeses, are all the 
more toothsome if kept until the lactic ferment 
has gone some way in ripening them. 

[j. P. B.] 

Qessenay Qoat, a white Alpine variety 
met with in the Gessenay district of owitzerlana. 
This is practically the same breed as the Saanen 
(sec Goats, Breeds of), only smaller. A few 
specimens have been imported into England and 
crossed with the Toggenburg. [h. s. h. p.] 

Gestation, the period or development with- 
in the mammalian uterus. To begin with, the 
developing ovum is attached to the uterine wall 
by very delicate outgrowths from its outermost 
layer (the preliminary villi of the tropkoblast). 
These have a nutritive as well as a fixing function. 
In the second place, in many mammals, such as 
rabbit, hedgehog, and horse, there is a provisional 
yolk-sac placenta. In other words, attachinj^aud 
absorbing villi grow out from part of the wall 
of the yM-sac into the wall of the uterus, carry- 
ing before them as they grow the aubzonal mem- 
brane or chorion and the trophoblast. In most 
of the marsupials this is the only placenta. In 
the third place, there is the true or allantoic 
placenta. In this case, vascular villi grow out 
from the wall of the allantois into the modified 
wall of the uterus, carrying before them as they 
grow the aubzonal membrane or chorion and the 
trophoblast. In many cases the allantoic pla- 
centa is the only one developed, and it is always 
of supreme importance in reference to the nutii- 
tion of the emoryo. There is an interlocking of 
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the foetal villi and the maternal tissue, and the 
maternal blood in the spaces of the spougy outer 
layer of the uterine mucous membrane bathes 
the trophoblast covering the villi. By the ac- 
tivitjr of the trophoblast cells the nutritive and 
respiratory advantages of the maternal blood 
are secun^ for the embryo’s blood which circu- 
lates in the villi. There is a passage of fluids 
and gases from the mother to the o&pring and 
conversely. A passage of microbes mav also 
occur from mother to offspring, sometimes bring- 
ing about antenatal infection. In some cases 
(carnivores) there seem to be normal extravasa- 
tions of maternal bkKxi, which are absorbed by 
the placental villi. There is sometimes (e.ff. in 
ruminants and carnivores) what has been called 
‘uterine milk’ — an albuminoid fluid duo to de- 
generation of uterine epithelium — with which 
leucocytes may be mixed, and it is believed that 
this has some nutritive significance in very early 
stages. To sum up: in various ways, of which 
the true placenta is the culmination, the develop- 
ing embryo is attached to the modified wall of 
the uterus; the embryo gets food and oxygen, 
and gets rid of its waste products by what may 
Ik) called vital diff*U8ion between its blood and 
that of the mother. During the period of gesta- 
tion the embryo or hetus lives like an internal 
jmrasite on the mother, but the connection be- 
tween the two is far more subtle. There is a 
* mysterious wireless telegraphy of antenatal 1 
life’. 

The length of the gestation differs greatly in 
different kinds of mammals, and varies slightly 
even in the same species. In a general way it 
may be said that the period is longer in the 
more difl'erentiated types than in the less differ- 
entiated. In types about the same level of dif- 
ferentiation it t*»nds to l>c longer in the larger 
fonns. Tile period tends to be shorter when 
the number of offspring born at a time is large. 
The following statement of the average gestation 
in days for a number of types is from a 

very valuable study by Dr. John Beard (The 
Span of Gestation and theOauseof Birth, 1897): — 

Dayi. 

Horae 330 

Cow 280-287 

Man 270-280 

Sheep 14r>-1.50 

Pig 112-120 

Ouinea-pig ... 03-60 

Dog r)8-64 

Cat 66 

Kangaroo 38 

Rabbit 30J-J1 

White mouse lOj lOj 

Opossum 71 

There can be no doubt that the length of the 
gestation is regulated in relation to the general 
rhythm of reproduction, being adjusted to ovu- 
lation on the one side and lactation on the other. 
A veiy ingenious and interesting theory of this 
adjustment will be found in Beard’s essay. 

[j. A. T.] 

OMm. — Qeum, commonly called Avens, is 
a genus of perennial rosaceous herbs, easily re> 
cognized the apparently double calyx of ten 
aepals, and by the fruit, composed of achenes 


each with a long, jointed and hooked awn (style^ 
Two species are common: (1) Wood Avens, or 
Herb Bennet (Oeum urbanum\ on hedge banks. 
This is distinguii^ed by the yellow erect flowers 
about i in. in diameter, ana when in fruit by 
the bald upper joint of the awn from the achene. 
(2) Water Aveihs {Geum rivale\ in moist pastures 
by the sides of streams. Here the flower is 
dix)oping, the orange petals ai'e covered by the 
purple calyx, and the whole flower is large, ex- 
ceeding 1 in. in diameter. When in fruit, the 
upper joint of the awn is feathered and not 


[a. n. m‘a.] 


Several of the Gcums are cultivated as hardy 
border plants, as they grow well in ordinary 
soil, forming nice masses of foliage and i‘ed or 
yellow flowers. Othei’s are grown in the rock 
garden, as they are dwarf ana tufted. The best 
are: O. ckiloe)i»i\ a CHiilian species which grows 
2 ft. high and has bright- scarlet flowers; also 
several garden varieties of it, such as 
grandiJloi*um^ &c. G. viontannmy a European 
plant, forms a compact plant about a f(H)t high, 
and lias lu’ight-yeJlow nowers. Tlie plants are 
easily propagated by division or frcun seeds. 

[w. w.J 

Qhost FlieSi a genus of small hemipterous 
insects, snowy- white in colour. See Alkyuodeb. 

QIant Wood Wasp, a large hymenopter- 
ous insect, the Jai va of which does considerable 
damage to timber. See Sirkx uiuas. 

Old, Sturdy, or Turnsick.— This disease 
in sheep is caused by the hydatid or bladder 
form of tapeworm {Ccenurut cerebral whicli by 
its pressure upon the brain induces tits, during 
winch the animal depresses its head to one side, 
and often spins round in one dirc'ition until it 
falls; recovering in a few minutes as a rule, and 
resuming giuzing. The situation of the bladder 
makes any operative interference extremely 
dangerous; but some bold shepherds insert a wire 
up the nostrils, ami occasionally succeed in break- 
ing up the cyst without inflicting mortal injury 
on the host. Such a practice can sc^arcely l>e re- 
commended, as the half-fat sheep will probably 
be finished for the butcher without a fatal termi- 
nation. Preventive measures sliould be con- 
sidered, such as the }ieri(xlical physicking of dogs 
bearing the tapeworms, and the siilting and soot- 
ing of land wnere gid is known to (Xicur. In 
the case of a valuable pedigree animal, it may 
be worth while to trephine the skull and break 
up the bladder. [h. l.] 

Qilbert, Sir Joseph Hon^, Fh.D.9 
M.A., LL.p., 8C.D., F.R.a ~ This distin- 
guished agricultural chemist was born at Hull 
in 1817. On the completion of his school educa- 
tion he proceeded to the University of Glasgow, 
where he gave special attention to chemistiy, 
working in the laboratory of Professor Thomas 
Thomson. Afterwards he studied at University 
College, London, where he worked in the labora- 
tory of Dr. A. T. Thompson, one of Lis fellow 
students being John Bennet Lawes. Later on 
he studied for a short time in the laboratory of 
Liebig at the University of Giessen, where Lyon 
Playmir and Augustus Voelcker were his fellow 
stuaente. While at Giessen he took the degree 
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ciFkJ). Beturainff to England, Gilbert became, 
lor A abort time, ckas and laboratory aasiatant 
to Dr, A. T. Thompson, under whom be bad ore- 
viooaly atudied at University College, Lonaon. 
In iSM be oommenoed his lonp^ association with 
John Bennet Lawea by accepting the position of 
coadjutor and technical adviser to that gentle> 
man, who bad just started his experimental farm 
ou b^ estate at Kotbamsted. This association 
lasted until the death of Sir John La wee in 1900, 
aud all the world knows how fruitful in valuable 
work on behalf of sericulture it was. It was 
an association of cordial friendship as well as of 
work, unbroken for fifty-four years, after which 
death alone dissolved it. In an appreciative 
memoir contributed to the Journal of the Hoyal 
Amcultural Society in 1901, from 
which details of his life are taken, 

Dr, J. A. Voelcker attributes much 
of the value of the Bothanisted ex- 
periments to Gilbert. If Lawes was 
the more fertile in initiative, he states, 

Gilbert was pre-eminent for indomit- 
able perseverance, and it was to the 
latter mainly that the continuity of 
the experiments was due. His scien- 
tific knowledge, precision, and inde- 
fatigable attention to details, more- 
over, were invaluable for the work and 
luB records. But Dr. J. A Voelcker 
m careful to point out that what was 
l^awes’ work was Gilbert’s work. * The 
two’, he says, ‘are indissolubly con- 
nect^ and as wo retain the memory 
of the Wo together, so we shall retain 
their works. Together Lawes and 
Gilbert will go down to posterity as 
the name of a combination* unique in 
the influence which it had upon the 
agriculture of the 19th century, and 
on ag;ricultural science in particular.* 

Together they wrote nearly all the 
numerous reports and ai'ticles descrip- 
tive of the experiments and their re- 
sults. In July, 1893, when the jubilee 
-of the collaboration of the two famous 
men was celebrated at Kothamsted, 

Gilbert was presented with a silver 
salver and aodresses from many dis- 
tinguished bodies, and in August of 
the same year he was knighted by 
tjueen Victoria. He became presi- 
dent of the Chemical Socuety in 1882, and he 
was a Fellow or member of other learned bodies, 
including the Eoyal, the Linneau, and Eoyal 
Meteorological societies. In 1883 he was elected 
an honoraiy meml>er of the Boyal Agricultural 
Society. In 1884 he became Sibthorpian Pro- 
fessor of Eural Economy at Oxfoixl University. 
He was also elected an honorary professor of 
the Eoyal Agricultural College, Cirencester, and 
he received honorary degrees from the univer- 
sities of Glasgow, Oxford, Edinburgh, and Cam- 
bridge; while he was honorary corresponding 
naember of several foreign agricultural and seien- 
tiflc societies. In oonaeetion with several of his 
positions he delivered lectures on scienoe or on 
the Eothamsted experiinents, iaoluding lectures 
in the United States on behalf of ine Lawes 


Agricultural Trust, after It had been loonded 
to perpetuate the work which he and Sir John 
Lawes had so long carried on. Working on to 
the last, even after his health had failed. Sir J. 
H. Gilbert died on December 23, 1901, in his 
eighty-fifth year, not much more than a year 
after his distinguished colleague. [w. £. n.] 

Qilt, a young female pig or sow. 

Cilmmar.— The female sheep before bearing 
its first lamb is called a gimmer in Scotland and 
northern England. An English equivalent is 
t/ieavey or threave, 

Qln(gar {Zingiber officinxile, nat. ord. Scita- 
mineae), a plant which seems to be a native of 
south-east Asia, but is now cultivated in most 
tropical countries, such as portions of China, 



The Ginger Plant— showing Rhizome 


India, Malaya, South America, the West IndiCvS 
(JaraaicaX and Africa (Sierra Leone), wher^not 
too hot nor too moist. It requii'es a rich sandy 
loam, with perfect drainage. Although often 
liaised near the seashore, it is most successfully 
cultivated at from 1000 to 6000 ft. in altitude. 
The seasons of planting and harvesting depend 
greatly on the climate and the season of rain- 
&11. It is propagated by sets prepared from 
last year’s rhizomes {races as they are called in 
the tradeX eadi having at least one bud, and 
the cuttings are at once placed in their per- 
manent positions. The land is thoroughly and 
carefully prapi^ and cleared of weeds, Uien 
thrown up in ridges 2 or 3 ft apart, and, wheiw 
necessary, water channels are dug through and 
around the pk>t In February to Api^ holes 
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mre opexied along the about 1 ft apart 

a Mr quantity of weli-rotted leaf monld ana 
f;i!rm 7 ard manure is added to each, and the eets 
then covered over to a depth of 3 to 4 in. About 
Awffust or September the surface is topdressed 
svitft manure, oilcake being often specially given. 
The Mid is also frequently hoea and areeded, 
and should the rain Ml, irrigation may have to 
be given once or twice a month. By October or 
November the crop b^ins to come into season, 
and is fully ripe by February to March. Under 
hipli -class cultivation a yield of 4000 Ib. of 
rhiEomes to the acre may be obtained. 

The rhizomes are dug up, washed, then plunged 
into boiling hot water for a few minutes, and 
thereafter dried in the sun ; or after washing 
they may be scraped till the black outer skin is 
removed, then dried. The former is known as 
‘unscraped’, ‘coated*, or ‘ black ^ ginger, and 
the latter as ‘ scraped* or ‘white * ginger. It is 
largely imported into Great Britain both in its 
dried and bleached state, as also after haring 
been preserved in syrup or sugar. The finest 
qualities of scraped ginger come from Jamaica, 
and of the preserved rhizome from China. The 
imports of the dried root have averaged about 
69,000 cwt. during the past five years, con- 
tributed by India (32,000), Africa (10,000), the 
West Indies (lOjOibO), and foreign countries 
(6000). Of preserved ginger, about 40,000 cwt. 
are annually imported Great Britain, nearly 
the whole coming from Hong-Kong. [o. w.] 

CMnsHOf or JapatieM Malcfentiair 
Tvma {Oingko biloba% is the only species in the 
Gingko genus of the Salisburineae sub-tribe of 
tlie Taxacece tribe of the Ooniferse (see CJoni- 
FBHs), and is the sole known survivor among 
the many fern-leaved kinds of trees common all 
over the world in previous geological periods. 
It is easily distinguishable from ^1 other trees 
by its smooth, light-green, leather}^ fan-sliaped, 
two-1 obed deciduous leaves growing in bunches 
of three to five on short alternate spurs, and 
somewhat resembling magnified leaflets of the 
maidenhair fern. These give it a distinctly 
quaint rather than a really beautiful appearance, 
thcfugh during the short time that its autumn 
tint lasts before the foliage is shed, its rich 
golden colour contrasts well with the browner 
hues of most of our other ornamental trees. It 
does well in the London parks, as its tough, 
leathery leaves seem capable of resisting fairly 
well the injurious effect of town smoke. But 
even in the Far East, whence it was introduced 
into Britain about 1754, it is purely an orna- 
mental tree, for (besides producing only soft 
a«d brittle yellowish wood) it is cultivated as 
a sacred tree near temples and shrines in China 
and Japan, though said to be found growing 
wild in Korea. In the Far East it attains npto 
nwly 100 ft. in height and up to about 20 ft. in 
girth. Its dn^like fruit has a sarcons greenish- 
orange covering over the nut containing the 
seed, and the nuts are eaten as a dessert fruit 
by the Japanese; but to western ideas the 
fiediy part smells objectionable, and the nut 
has an unpleasant taste. It only grows well in 
the warmer parts of Britain, and does beet on 
a deep, freim, kamy sdl, and in a mild and 


sheltered position. As apparently only male 
spedmens were originally introduced into Bri- 
tain, fruit is only produced when cuttings from 
female trees are grafted on them. Most of our 
present trees have been raised from slips «' 
trom layers, and three common varieties (tna- 
crophyllcL^ pendula^ and variegata) are also culti- 
vated from cuttings. [j. n.] 

{Arabia quingutifolia var. ginseng, 
nat. ord. Araliacea?) is a native of North China, 
Manchuria, Mongolia, &c. It is a low perennial 
herb with forked conical roots. These aie highly 
valued in China, being viewed as a potent re- 
storative for exhausted animal powers, making 
old people young a^in, — is, in fact, accepted 
as a panacea to ward off practically all the ail- 
ments of mankind. The finer qualities are ob- 
tained from Korea and realize extravagant prices. 
American ginseng (derived from another variety 
of the same species) is conveyed to China and 
sold as a substitute or inferior grade. Arafta 
pseudo- ginseng — a native of Nepal, Sikkhn, 
Bhutan, and the Khasia hills— is considered hy 
botanists as doubtfully distinct from the Chinese 
plant; it has no medicinal properties assigned 
to it in India. According to European investi- 
gations and experience, the ginseng is simply 
mucilaginous, aromatic, bitter, and saccharine, 
but possesses little or nothing to justify its 
Chinese reputation. [o. w.] 

CHpsy Motti, a brownish -coloured moth 
which does much damage to fruit and forest 
trees. See Oryoia. 

CHrdnifiig. — This operation, which is also 
termed ‘ringing’, consists in removing a narrow 
ring of bark from a branch or stem of a tree, 
the theory being that fruitfulness is induced 
by preventing the downward flow of sap. It is 

f enerally done just before the opening of the 
owers. In our opinion it should only be re- 
sorted to in the case of fruit trees that are 
persistently barren. It is little practised in 
this country, but some of the American fruit 
growers -have great faith in it. [w. w.l 

CHrthy the circumference of the stem of a 
tree ; the measurement round the body or 
waist; the belly band of a saddle. 

QIaeial Drift. See Drift. 

Cnaclal Epoch.— About the time that man 
began to spread, probably from Asia, over the 
habitable earth, tne lands that he encountered 
had just been profoundly modified W climatic 
changes of a very serious nature. The Glacial 
Epoch had, in fact, only just come to an end, 
and in many areas large roasses of ice still 
occupied the lowlands, and rivers flowed from 
their melting edges, bearing their burden of 
detritus this way and that across the plains. 
The deposits left on the retreat of the ice have 
been discussed under the article on Drift ; and 
there is now no doubt that the period of damp 
and cold known as the Glacial Epoch prevailed 
both in the northern and southern hemispheres, 
and arose from some unknown cause that affected 
the globe as a whole. Whether the cause is to 
be looked for in variatiooB in the son’s heat^ in 
chanjges in the form of the earth’s orbit, in a re- 
duction in the amount of carbon dioxide present 
in the atmosphere, or in any other hypnosis, 
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we have to face the fact that a similar ice age, 
leaving traces far nearer the Equator, occurred in 
Permian times, and further, that considerable ex- 
tensions of ice took place in pre-Cambrian epochs, 
probably affecting very wide areas simultane- 
ously. The Glacial Epoch best known to us, how- 
ever, is that which set in at the close of Pliocene 
times. Great Britain was invaded on the east by 
ice that stretched across from Scandinavia, a 
corresponding invasion from the same northerly 
centre spreaaing over Finland and down into 
North Germany as far as Dresden. The heavy 
snowfall in the Grampian region led to glaciers 
that pressed down on Ireland and occupied the 
Irish Sea. Local ice at the same time covered 
almost the whole of Ireland. Huge deposits 
of drift were left in the hollows of the older 
surface of Europe when the ice melted. The 
Prussian plain, with its enormous level fields, 
and the sandy hillocks of northern Holland, are 
thus formed of material from Scandinavia, while 
the great plain of southern Bavaria and much of 
tliat of northern Italy result from drift broujjht 
down by vast extensions of existing Alpine 

f laciers and by later glacial floods. Even in 
urkestan and on the east flanks of the Andes, 
similar flood gravels have been traced in con- 
nection with this epoch of copious rainfall and 
snowfall. The soils, then, on which we live, and 
those encountered by the first tillage farmers 
of prehistoric days, would have been far more 
localized and sharply divided into sterile and 
fertile types, were it not for the mingling and 
distributing agents connected with our latest 
Glacial Epoch. [q. a. j. c.] 

QladOS are openings in woodlands formed 
by roads or paths for the purpose of giving 
long vistas, or for battue-shooting, or for con- 
venience in extracting timber and in general 
management. Where the continuous canopy of 
the woodland trees is thus in any way inter- 
I'upted either naturally or artificially, the con- 
verging boughs assume a definite shape, varying 
from the pointed outline of a Gothic arch to the 
round Norman arch. And this casual similarity 
has given rise to the fanciful and quaint sug- 
gestion that glades in beech and oak woods per- 
haps furnished the ideas for the special forms in 
which the Gothic and the Norman arches were 
built When any fresh clearance is made in 
cutting glades through woodlands, the soil usu- 
ally soon gets overgrowm with coarse grasses 
and wild plants. But a finer growth can easily 
be obtained by sowing, after the soil has been 
levelled and firmed down, a mixture of grass 
seeds in about the following proportions by 
weight: 4 lb. of wood meadow, 2 lb. each of 
smooth -stalked meadow, rough-stalked meadow, 
rough cocksfoot, and sweet-scented vernal, and 
1 lb. each of timothy, hard fescue, tall fescue, 
and meadow foxtail. For sandy or gravelly 
soil, however, sowing with a mixture of equal 
parts of sea-marram and lyme-grass seed answers 
test. [j. N.l 

QIadiolutt (Com FlagX a genus of Irideas 
comprising about ninety species, natives of Cen- 
tral and Southern Europe, West Asia, and 
Africa, particularly South Africa. The flowers j 
are borne on tall scapes, and comprise a variety { 


of colours; the leaves are sword-shaped, and 
the corms have netted fibrous coats, wnerally 
speaking, the species have been supei*seded by 
the numerous fine hybrid forms which began 
to make their appearance about sixty years ago, 
and continue to De produced in large numbers. 
A favourite flower nere, the Gladiolus may be 
said to be even more esteemed on the Conti- 
nent and ill America, but this country possesses 
some eminent specialists. Its peculiar value is 
for late summer and autumn garden effects, but 
varieties of the early flowering Colvillei group 
are extensively grown under glass to provide 
flowers in the spring. Many people think that 
gladioli are somewhat ungainly in appearance 
when grown alone, but this may be obviated 
by placing them among low-growing shrubs or 
by using mignonette, &c., as a groundwork, and 
they are universally admired as cut flowers. A 
deep rich soil is the best, but fresh manure 
is prejudicial. Planting should commence in 
March, and may be continued at intervals until 
the end of May to provide a successional dis- 
play. Insert the corms 3 in. deep, and 1 ft. 
apart, if in beds, for the more vigorous kinds. 
Water plentifully in a dry season, and a mulch 
is also beneficial. The corms should be lifted 
before severe frosts occur, and kept in paper 
bags till planting time after the tops have dried 
ofl'. The large-flowered sorts are also very suit- 
able for summer flowering in pots in the green- 
house. The best hybrids, comprising the Col- 
villei, Gandavensis, Nancyanus, and Lemoinei 
groups, have been raised fiom G. cardinality 
G, community G. ptittacimity G. oppotitifloruty 
G, ptirpureo-auratuSy and some others. 

J w. w.] 
ers and 

farcy are diflerent names applied to the same 
disease, the fii'st covering those cases in which 
there are no skin lesions, and the second those 
in which skin lesions are present. 

Cause of the Disease, — Glanders is a disease 
which modern research has proved to be caused 
by a microbe or bacterium, named the haciUut 
mallei or glandert hacillut. This bacillus is 
constantly present in the lesions and the dis- 
charges from them, and the spread of the dis- 
ease is due to the transference of the bacilli 
from glandered to healthy horses. Although 
the bacillus can be cultivated in artificial media 
outside the body, there is no reason to believe 
tliat in natural circumstances it ever multiplies 
to any extent except in the bodies of affected 
animals, or that glanders ever arises in* any 
other way than by contagion. Long after ex- 
perience had proved that glanders was conta- 
gious, it was very generally held that it could 
also originate in other ways, this belief being 
founded on the observation that on board ship 
and in camps it often broke out among horses 
which, so far as was known, had never had any 
connection with glandered horses. The fact that, 
even at the present day, glanders frequently 
attacks horses that have never been in contact 
with visibly diseased animals has to be admitted, 
but this in no way compels one to admit that 
it ever wses sporadically, for it is now known 
that it is no uncommon occurrence for a horse 
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to be glandered although he presents no outward 
indication that he is diseased. 

Smceptihility of Different. AntmdU . — Although 
other animals than norses are capable of con> 
tracting the disease, glanders is essentially an 
equine malady. There can be no doubt that 
if the horse were to become an extinct species 
the glanders bacillus would perish with him. 
Broadly speaking, the normal mode of existence 
of the "glanders bacillus is to multiply in the 
bodies of diseased horses, and to perpetuate its 
sjiecies by means of those individual microbes 
which escape with the discharges, and, re-enter- 
ing healthy horses, start the disease in them. 
Occasionally, and, so to speak, accidentally, such 
escaping bacilli are introduced into the systems 
of other animals than horses, with the result 
that they become the victims of glanders. In 
this way human beings not rarely contract the 
disease, and in like manner it has sometimes 
been transmitted from horses to cats and goats. 
In all such cases, however, the disease usually 
comes to an end with the death of the first 
victim, since it is only among horses, asses, and 
mules that it becomes markedly contagious. 

Methods of Infection . — The question as to what 
is the common natural method of infection in 
glanders has been much disputed, and even now 
opinion is not quite unanimous on the subject. 
As throwing some light on the matter, it may 
be mentioned that, experimentally, glanders 
can be transmitted witli deadly certainty to 
horses or other susceptible animals by inocu- 
lation — that is to say, by rubbing the bacilli 
into a wound or injecting them unaer the skin. 
Provided a large dose of bacilli be employed 
for the experiment, the disease can also be 
transmitted by causing horses to swallow the 
infective material. These facts would appear 
to render it a priori probable that inoculation 
and ingestion must play at least some part in 
the natural spread of the disease, for, given a 
badly infected stable, some contamination of 
food or water must take place, and infective 
materials must sometimes gain access to open 
wounds. That some cases are due to such wound 
infection has always been admitted, but the 
main point of dispute has been whether horses 
are more frequently infected by swallowing in- 
fective matters or by inhaling them. In reality 
the interest of this question is academic rather 
than practical, but it may be said that during 
recent years nearly all authorities have adopted 
the view that ingestion of water or food con- 
taminated with discharges from diseased ani- 
mals is the common way in which glanders 
spreads from hoise to horse. It is not impos- 
sible that this is also the common way in which 
human beings contract the disease, though it is 
generally believed that human infection more 
frequently results from the application of infec- 
tive materials to the nose or to a wound or 
abrasion of the skin. 

In the preceding paragraph the words • infec- 
tive materials ’ have more tnan once been used, 
and it will be understood from what was previ- 
ously stated that what renders any material 
infective is the presence of living glanders ba- 
cilli in it In natural circumstances the source 


or fountain-head of the bacilli is the already 
infected horses, from the bodies of which the 
bacilli may at any time escape. There is no 
doubt that the main channel by which bacilli 
escape from a glandered horse is the nose, and 
next after that the diseased skin in cases of 
farcy. A glandered hoi-se with a visible discharge 
from his nostrils or with running farcy sores is 
a tremendous source of danger in a stable. It 
ought, however, to be emphasized that a glan- 
dered horse may spread the disease to others 
although he is not affected with farcy and has 
no visible discharge from his nose. It is also 
certain that the bacilli sometimes leave the body 
of a glandered horse with the fieces or urine. 

Symptoms and Course of the Disease.— VntiX 
comparatively recent times an opinion univer- 
sally held regarding glanders was that in the 
great majority of cases it i*an a rapid course 
and inevitably caused death. Modern experi- 
ence has proved beyond any doubt that this 
estimate of the gravity of glanders as a disease 
of the horse was wrong. In the great majority 
of cases of glanders occurring among horses that 
are well fed and not overworked the disease 
runs a mild course, and it is only in the minority 
that it progresses rapidly anil threatens the 
animal’s life. In a considerable proportion of 
cases the disease remains occult (tnat is to say, 
not manifested by any outward symptom or 
evidence of ill-health) for months or years, and 
there is good reason to believe that in not a 
few cases the animal eventually makes a com- 
plete recovery. 

In some cases the disease becomes ‘clinical’ 
within a few weeks or months after infection, 
and it is important to remember that at any 
moment the slumbering or latent disease may 
be wakened up, with the result that its further 
course is rapid and fatal if not cut short by 
slaughter. 

Keeping in mind what has just l>een said as 
to the absence of any sign of ill-health in many 
cases of glanders, tlie following may be regarded 
as the ordinary symptoms of the disease. Not 
rarely the earliest symptom is a certain amount 
of loss of condition, or unthriftiness, in spite of 
the fact that the food is sufficient and the work 
not excessive. Subsequently the animal may 
begin to run at one or botn nostrils, and the 
glands l)etween his jaws begin to enlarge. In 
many cases this glandular enlargement sets in 
although there is no visible or excessive dis- 
charge from the nose. The swollen glands feel 
firm and nodulated, and they rarely burst or 
discharge pus. With little or no variation, this 
glandular enlargement may persist for months, 
and the horse may not appear to be very seri- 
ously ill, but suddenly or gi^ually the nasal dis- 
charge may become more abundant or streaked 
with blood, and examination of the nose may 
reveal the presence of ulcers on its lining mem- 
brane. To these symptoms those of farcy may 
be added, in which case small nodules or ‘buds ’ 
form under the skin, burst, and discharge a 
thick oily -looking matter. Those buds may 
develop on any part of the skin, but the favour- 
ite seat is the hind limbs, which are often at 
the same time generally swollen. 



122 


Glanders and Farcy — Glass Eye 


hmxm, — Beeides the structural altferations 
or lesions already mentioned) there are others 
whidi involve ^ internal organs and are 
therefore only seen on post-mortem examina- 
tion. These internal lesions take the form of 
nodules, and by far the commonest seat of them 
is the lungs. In that position nodules are almost 
constantly found at the post-mortem examina- 
tion of glandered horses, no matter whether the 
disease at the time of slaughter was ‘ occult * or 
‘clinical’. Experience gained in slaughtering 
out infected studs indicates that as a rule the 
earliest lesions are in the lungs, and in the mild 
iwm-fatal cases the disease may for a long period 
be confined to these organs, or to tliem and 
the attached lymphatic glands. These glanders 
nodules are very variable both in size and num- 
ber. Ordinarily most of them are alxjut tlie 
size of a pea, and their number does not exceed 
a few dozen or scores, but exceptionally there 
may be hundreds of them. 

A somewhat remai’kable fact is that although 
it is now generally supposed that the bacilli 
which start the disease are absorbed from the 
intestine, post-mortem examination often reveals 
no lesions within the abdomen. Sometimes, 
however, nodules are present in the spleen or 
liver. 

Diagnosis, — Under the Contagious Diseases 
(Animals) Acts it is the duty oF horse-owners 
to suspect glanders when a norse exhibits the 
symptoms usually associated with that disease. 
That, of course, does not imply that the accu- 
rate diagnosis of glanders is within the ability 
of an ordinary layman. As a matter of fact, 
the diagnosis of the disease is often a matter of 
difficulty even to the experienced veterinary sur- 
geon, though the introduction of iiiallein (which 
IS a liouid culture freed from the glanders 
Iwicilli by heat and filtration — see Mallein 
Test) has immensely simplified the task when 
the suspected animal is alive, and bacteriological 
methods when properly applied post-mortem 
will nearly always conduct to a correct decision. 
The chief points in this connection to which 
the attention of farmers and other horse-owners 
ought to be called, ai-e the following. Glanders at 
the present day is mainly a disease of the large 
towns, and nearly all the outbreaks which occur 
in country distncts are due to the introduction 
of some city hoi'se — usually one cast from some 
large stud. The moral of this is that whoever 
knowingly buys such an animal and places it 
with healthy horses runs a more than appreci- 
able risk of having an outbreak of glanders in 
his stable. If such a recently purchased horse, 
OT* any other inmate of a stable into which such 
a horse has recently been introduced, develops 
a chronic discharge from the nose, or a firm 
swelling of the glands under the jaw, or a thick 
leg, or running sores on any part of the body, 
it will be prudent to suspect glanders and notify 
the suspicion to an officer of the local authority. 

Prevention, — Although for many years part 
rigorous measures have been enforc^ against 
gknders, the disease is still a very common one 
in London and a few other large towns. These 
measures have been successful in holding the 
disease in check in the large towns, and in pre- 


venting its exteaisHMi rnmong rural limes ; but, 
on the other hand, they have entirely failed in 
so far as their object was to stamp out glanders 
Ihe cause of this failure is to be founa in facts 
already stated, the most important of which is 
that in many cases glanders is for a long period 
occult in its coui'se. When an outbreak of 
glanders occurs, it follows that in most cases the 
stud will include some horses that aie already 
infected, although apparently healthy. Hence, 
although the law might enforce the slaughter 
of the visibly glandered animals, it could not 
be expected to stamp out the outbreak as long 
as any of the in-oontact horses were left alive. 
The discovery of the valuable diagnostic pro- 
perties of mallein pointed the way to a more 
efficient method of dealing with outbreaks. It 
indicated that the disease might in any given 
case be stamped out by slaughtering the visibly 
glandered animals, applying the mallein test to 
the remainder, and killing or efficiently isolat- 
ing all of tliese that react. The Glanders oi 
Faicy Order of 1907, which came into force on 
the ist January, 1908, for the first time made 
it possible for local authorities thioughout the 
entire country to deal with outbreaks under 
this plan, as a consequence of which a marked 
decline in the prevalence of the disease may 
reasonably be expected. [j. m‘f.] 

Glanders Order. See Diseases of Ani- 
mals A era 

GUarner Oheese.—The Glarner (so named 
from canton Glams) is one of the recognized 
I cheeses of Switzerland, where it is laigely pro- 
j duced for export to adjacent countries, ana to 
some extent for home consumption. It is tech- 
nically a Bour-milk cheese, made generally onl} 
from skim milk and buttermilk, for the use oi 
people to vhom a low-priced ai ticle is a neces- 
sity. For all Uiat, however, a soiir-niilk Glarnei 
clieese of better quality is made for other people 
by enriching it with one-tenth or so of its w’eight 
of cream, and sometimes even of butter, in wdiich 
cases it is something more than a typical Glar- 
ner. It then approximates in quality to full- 
milk cheese, but the restoration to skim milk 
of cream or of butter is a process which does not 
appeal successfully, if at all, to the approval of 
those who are accustomed to make cheese of 
milk as it comes from the cow. Such cream 
restored seems to involve gratuitous and in- 
jurious manipulation of milk. A typical Glar- 
ner, therefore, is a cheap article made to supply 
a demand for bulk at the expense of quality, 
and as such it is merely a skim-milf' cheese 
which is made to utilize a by-product of butter- 
making, and is only suitable for consumption 
by men used to constant manual labour. A 
great variety of sour-milk clieeses is produced 
in several European Continental countries, where 
the working classes are content with a decidedly 
inferior fo^ if only they get enough of it for 
the money they have to spend. In the making 
of eour-milk cheese, vessels of copper or brass 
should not be used, unless they are tinned mi 
the inner side. [j. p. s.] 

CMam S|f0f blindness in apparently soemd 
eyes, caused by paralysis of the optic nerve. See 
Amaurosis. 
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0hMlci«nw-~The Horned Poppy, <3f. 
is one of the handsomest of oar eeame ptante, 
as it forms an erect tuft of glaucous pinnatiid 
hairy leaves, and bears large oran^- yellow 
poppy-like dowers. The fruit is a long curved 
Seeds sown in a garden border in May pro- 
duce plants which dower when about a year old. 
There are several colour varieties of it, dt garden 
origin, which are grown as hardy annuals, viz. 
fulnum^ tricolor^ and FisckwrL The juice of every 
pait of the plant is yellow. [w. w.J 

CMliiiCOnMei a mineral found in soft greenish 
grains, mostly small, in sands, clays, or lime- 
stones of marine origin. It is a hydrous silicate 
of iron, potassium, aluminium, magnesium, and 
caKnum, the iron being in the ferric condition. 
Glauconite often retains the forma of small 
rfiells, such as those of foraminifera, within 
which it has accumulated. Sometimes it ap- 
pears as casts of the internal tubes of sponge 
spicules. It is often so abundant as to colour 
the whole rock mass (see art. Grebnsand). Ob- 
serv’ations on materials dredged from the sea 
largely due to the Ohallenger expedition, 
show that rfauconite forms moat favourably at 
about 100 fathoms from the surface, and is de- 
posited from sea water by an interaction with 
the decaying ajiiinal matter that fills foramini- 
feral and other minute shells. The grains thus 
form perfect casts of the interior of these shells, 
and are preserved when the shells themselves 
have been dissolved away. In a more rolled 
and imperfect form they remain in the green- 
sands, although all other traces of minute marine 
organisms may have disappeared. It has been 
daimed that tlie glauconite in a shelly marl in 
Maryland has a value in supplying potash to the 
soil (Md. Geol. Survey, Calvert County, 1907, 

р. 129). [o. A. J. c.] 

CMetMi a piece of land assigned to the incum- 
bent of a parochial benefice for his maintenance. 

1. England. — The incumbent of every parish 
in England is entitled to a glebe; inde^, so 
necessary was it considered in earlier times, that 
without it no church could be lawfully conse- 
crated. Now, however, the possession of a glebe, 
tVHigh usual, is not universal. The extent is 
niwhere defined, and the size varies greatly, 
bat it is provided by 43 Geo. Ill, c. 48, that no 
lebe of upwards of 50 ac. may be augmented 
y gift by moie than 1 ac., while by 55 Geo. Ill, 

с. 147, incumbents not possessed of glebe lands 
exceeding 5 statute ac. are empowered to pur- 
chase laiKi not exceeding in the whole 20 ac., to 
be annexed to the benefioe as glebe land. The 
fee simple of the glebe land m by law held to 
be in abeyance, but after induction the incum- 
bent practically posseasea the righta of a pro- 
prietor, qualified, however, by the condition that 
bis personal interest in the eetate ia {mctioally 
that of a liferenter, and that beyond this he 
holds the estate for the benefit of the oharch and 
Ina successor in ollioe. By statutes paaaed in the 
reign of Elieabeth it was made illegal for any 
inoombent to sell, pur^haae, exchange or take 
by way of gift any glebe lands; bat tM hardship 
involve in modBm times by euoh dtaabilitiee 
has induced the legislature to pass several eo- 
actmenta giving groMer fioedom of aotMm, and 


enabling laadi auitahle for a giehe to be aoquiind 
by purchaee, exchange, or gift. Eadlitiea for 
I sale were conferred byr several Acta, and by the 
Glebe Lands Act of 1866 the inoanbent has 
power, with the approval of the Eoclesiaatical 
CoHimisaioiiers, to sell the lands, the price b^g 
paid to the Commiesioners, who shall either in- 
vest tlie same in the secuiitifs specified in the 
A(^ or in redemption of land tax, cliief rent, or 
quit rent charged on the unsold part of the 
glebe, or in the purchase of other suitable land 
adjacent to the pai'sonage. The right to mort- 
gage the glebe is entirely the creature of statute, 
and is limited to a sum not exceeding three 
years' net income of the value of the living, the 
amount borrowed to be repaid in thirty instal- 
ments over a period not exceeding twenty-five 
years. The incumbent has not now at common 
law the right to open up and work new mines 
under the glebe lands, but the Ecclesiastical 
Commissionei* may authorize the working of 
the minerals, the proceeds derived thererrom 
being paid to the Commissioners and invested 
by them, the dividends thereof being paid to 
the incumbent for the time being. The incum- 
bent has the riglit to fell timber or dig stone 
on the glebe lands for the necessary repairs of 
the parsonage, but it is competent, with c(»nsent 
of the patron and bishop ot tlie diocese, to use 
money got from sale of timber towards the price 
of lands authorized to be purchased for a glebe. 
The primary use of the glebe is for cultivation, 
and the incumbent would, it appears, be lx)und 
to cultivate according to the rules of good hus- 
bandry. A continued coui’se of miscultivation 
would probably justify an injunction, but it has 
been deckled that the late incumbent oi’ the exe- 
cutors of a deceased incumbent are not liable 
to his successor in office for deteiioration due to 
bad husbandry. 

2. Scotland. — The incumbent of every proper 
landward parish or of a burghal-landwaid parish 
is entitled to a glebe, but the incumbent of a 
burghal parish is not. The glebe was primarily 
to & taken from the church lands, if any, but 
failing them it is to be taken out of the lands 
nearest most commodious to the pariah chnrch, 
but with right to the owner of the lands from 
which the glebe is taken, of relief against the 
othei’ heritors in the parish. The glebe it to 
extend to 4 Scots acres (nearly equivalent to 
5 English acres) of arable land; but if there is 
no arable land, or less than 4 ac., adjacent to the 
diurch, the minister is entitled in lieu thereof 
to * four sowmes of grass for ilk aiker of the said 
four aikers of gleib land, extending in the haill 
to sextene sowmes'. The term ‘aowme' or ‘soinn' 
denotes the quantity of grass which would pas- 
ture, according to some authorities, ten sheep 
or one cow; according to others, five sheep oi* 
one cowj and in one case the Court held it to be 
equivalent to what would pastore one oow with 
her calf uBitil a year old. The custom of the 
district to a large extent regulates the standard 
which will va^ with the quality of the land ia 
dififoreot districts. The rmt of the incumbent 
in the glebe is primarily that of a lifarenter, he 
being enCMed to the aannai proceeds derived 
therefrom. But his interest is not necessarily 
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limited to the annual natural fruits, for he is 
entitled to work the minerals beneath it, at the 
sight and under the direction of the heritors 
and presbytery, the proceeds being under their 
control and management for behoof of the min- 
ister and his successors. He has also been found 
entitled to work marl and to dig peats. More- 
over, he has been found entitled to cut down 
timber on the glebe and appropriate the pro- 
ceeds to his own use. The incumbent cannot 
at common law sell, feu, or lease the glebe lands; 
but by the Glebe Lands (Scotland) Act, 1866, 
power is conferred on him to grant leases for 
eleven years, and feus or building leases of the 
glebe, and to sell servitude rights connected 
therewith under the conditions stated in the 
Act. The feu duties and rents derived from 
the exercise of these powers are payable to the 
incumbent and his successors in office. The 
question as to the obligation on the incumbent 
to cultivate the glebe according to the rules of 
ood husbandry, or the liability he may incur 
y his neglect to do so, has nevei* arisen in Scot- 
land. According to the maxim that the crop 
belongs to the sower, an incumbent who has 
left, or the representatives of a deceased incum- 
bent, are entitled to reap the crop which he lias 
sown and which is unreaped at tlie termination 
of his incumbency. See also Heritors. 

[D. n.] 

Qleetf Nasal- — A chronic discharge of 
matter of variable consistence from one or both 
nostrils is known as gleet ; or oztena where there 
is a bad odour attacliing to it. It may follow 
upon an ordinary cold or catarrh, or influenza, 
or the inhalation of impure air, of chemical 
fumes, or from the presence of pentastomes, or 
rubs in the case of sheep {Oastras ovi8\ or from 
iseased teeth, or necrosis of the turbinated 
bones or others bv which communication can 
be had with the facial sinuses and nasal pas- 
sages, which latter act as drainage tubes for the 
matter formed. The left side is more frequently 
affected than the right, but no reason for this 
is known. 

Treatment , — A thorough examination of the 
teeth should be made, as well as of the nasal 
passages, as it may be that a decayed tooth 
needs to be extracted, or piece of injured bone 
removed by trephining the face where a dull 
area is discovered on careful tapping of the 
finger over the region. Syringing with dilute 
caniolic acid, solutions of the sulphates of zinc, 
copper, iron, and alum, 1 to 3 or 4 per cent, 
are found beneficial ; and the administration 
internally of iron and copper sulphates, with 
quinine and gentian, and a liberal diet are 
advised. Feemng from the ground, and turn- 
ing out to grass in pure air Militate recovery. 

[h, l.] 

Qlossltia Inflammation of the 
Tongue- — The causes are many, and among 
them stings of insects, roughened teeth, splin- 
ters of wowi, nails, and other foreign bodies, and 
in horses severe or unsuitable bit^ and the im- 
proper use of the twitch. There is also a form 
of anthrax specially affecting the tongue and 
known as gloss-anthrax (see Anthrax)l The 
ray fungus causing wooden tongue has been 


considered under Actinomtoosis. If the injury 
to the tongue has not admitted some poisonous 
material, the inflammation is commonly circum- 
scribed and quickly amenable to treatment, but, 
as in the famous case of the racehorse Orme, 
suffocation may threaten by swelling of the 
organ. Washing out of the mouth and the 
accompanying foul-smelling saliva with a simple 
disinfectant is all that is needed as a rule, and 
ragged ulcers are quickly healed by the applica- 
tion of alum. [h. l.] 

Qloucestar Oheese. — There were several 
types of English cheese— to wit, Cheshire, Ched- 
dar, Leicester, Stilton— which, in the 18th cen- 
tury and before, enjoved a considerable degree 
of popularity, and Gloucester cheese, single as 
well as double, was one of them, though it would 
suffer in comparison with any of the others in 
respect to quality and mellowness. The applica- 
tion of the terms ‘single’ and ‘double’ signifies 
size and thickness only, and not quality at all, 
unless in special cases where the skim milk of 
an evening is added to the full milk of the next 
morning and a low-quality cheese is the pro- 
duct. Average chief constituents of both kinds 
of cheese have been found to be these: — 

Water. Butter, Caaein. 
Double Gloucester... 3C’80 27*30 30 ‘.58 

Single „ ... 33-23 2802 27*85 

Generally speaking, a small portion of the 
evening’s cieam is skimmed for outter, and the 
skim milk — still containing a large portion of 
its cream— is made into cheese along with the 
fresh morning’s milk, which is not skimmed at 
all. As compared with the cheeses named, 
Gloucester may be said to have had more fortune 
than merit in the ancient reputation accorded 
to it. For all that, however, the Gloucester is 
a pleasant cheese on the tongue, but it lacks the 
mellow texture of the Leicester, the high quality 
of the Cheddar, and the attractive flavour of the 
Cheshire. In quality these are equal, as a rule, 
and all of them superior to the Gloucester. 

[j. p. a.] 

Qlowworm (Lampyrie noctiluca\ a lumin- 
escent beetle common in some parts of Britain. 
The female is wingless, the male can fly well. 
The light is intermittent, and is most marked 
in the adult female. It probably serves as a 
signal to the male; but it must be noted that 
the pupte, grubs, and eggs are luminous as well 
as the full-^rown insects. There is a concentra- 
tion of luminosity near the end of the abdomen, 
where many tracheee are distributed in two 
stiuta of cells like those of the fat-body. The 
light is probably produced by the oxidation of 
a substance formed within these cells. 

[j, A. T.] 

QIuoom. See Sugars. 

Qlua Refusal See Nitrogenous Organic 
Manures. 

Qluten Meal and Qluten Feed.— Gluten 
meal, the name given to the nitrogenous or 
* glutinous’ portion of certain grains, when, as 
for the purposes of starchmaking, it is desir- 
able to obtain the starch free from the presence 
of other, and chiefly the nitrogenous, matters. 
By a process of careful washing out, the starch 
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is removed and the gluten left, this latter being 
subsequentW utiliz^ as a nitrogenous feeding 
material It is also obtained as a b^-product 
in the manufacture of glucose. It is mostly 
produced in America, and is commonly made 
from maize, but other grains, such as rice, wheat, 
&C., may be similarly employed. 

The result is the obtaining of a material which 
is decidedly rich in nitrogenous matters, and 
which also has a fair quantity of oil. Its com- 
position will vary according to the grain from 
which it is made, and according to the amount 
of bran, or fibre, left in. That with the larger 
quantity of bran is known generally as ‘ gluten 
feed’. The following analyses represent the 
composition of the two materials:— 


Moisture 

Gluten 

meal. 

... 10*39 

Gluten 

feed. 

9*61 

Oil 

... 2*79 

6*39 

^ Albuminoua compounds 

... 8.5*49 

24*80 

Starch, digestible fibre, &c. 

... 48*54 

51*97 

Woody fibre 

... 1*93 

7*26 

Mineral matter (ash ) ... 

... 0*86 

1*07 

^ Containing nitrogen . . . 

100*00 

... 5*67 

100*00 

3*97 


In the gluten meal it will be noticed that the 
woody fibre has been removed to a much greater 
extent than in the gluten feed. 

Gluten meal is a highly nitrogenous food, 
and, as such, is made use of in this country in the 
manufacture of compound cakes, for the purpose 
of raising the percentage of nitrogen in them. 
It is also employed, though not extensively, as 
a food for dairy cattle. In America, however, 
it is very largely used both for fattening and for 
dairy purposes. Being of concentrated nature 
and rather hard and dry, it is not easy to secure 
the ready distribution of the nitrogenous matter 
in a mixed diet of which it forms part. 

[J.A.V.] 

Qlycerla- — Glyceria is the name applied to 
a genus of aquatic or sub-aquatic grasses readily 
eaten by stock, and closely allied to the Poa or 
Meadow -gmss genus, from which it is distin- 
guished by the Tong linear iy)ikelet8, which are 
cylindrical and not flat. The only species in- 
teresting to agriculturists is Olyceria Jluitant 
(Poa fluitarUy Scop.), commonly called Floating 
Sweet Grass, Floating Meadow-grass, or Manna 
Grass. This species is very common on most 
watery ground in Britain, either on mud or 
peat. Along with it, especially on peat bogs, 
grows the Florin (Agroatu alha\ but the Sweet 
Grass is readily distinguished by the much 
broader leaves, and by the long spikelets of 
the ear. Sweet Grass is a perennial which be- 
gins its growth very early in the year, pro- 
ducing long creeping stems, from which erect 
stems rise throu^ the water and extend for a 
foot or two beyond the water surface. The 
broad leaf-blades float, and conceal the water 
beneath. The ear is produced about the begin- 
ning of July, and is a panicle of long cylindrical 
spikelets. In four or five weeks the ear ripens 
and produces seeds (grain fruits), which, like 
those of whea^ lie free within the husk (pales), 
and are readily picked or threshed out. In 


parts of Germany these seeds are collected and 
used for brothmaking, sometimes as food for 
goldfish. Tlie grass is important, at times, for 
water meadows and marshy fenland, where it 
may be cultivated by 
propagation from cut- 
tings, or grown from 
seeds planted in the 
mud. 

The shoot of Float- 
ing Sweet Grass is dis- 
tinguished from that 
of every other water 
grass by the following 
points: — 

1. The shoot, as a 
whole, is flat (not oylin- 
di'ical), and when chewed 
has a sweet taste. 

2. The sheath is entire 
and ribbed, with a well- 
marked projecting keel 
along one edge. When 
held up to the light it 
appears divided into 
rectangular areas owing 
to the presence of large 
air cavities within. 

3. On each side at the 
base of the leaf -blade 
there is a well-marked 
triangular area, coloured 
yellow, not brown. 

4. The leaf-blade has 
acute rlhsy both on the 
upper and on the lower 
surface. [a. n. m‘a.] 

Qlyclphag^us do- 
me^iCUS (the House- 
hold and M(‘al Feathered 
Mite).- This small mite 
is frequently very an- 
noying in houses, out- 
buildings, and in stores. 
It feeds on hay, flour, 
meal, straw, bi'an, cork, 
tobacco, dried fruits, 
and unclean horse hair. 
With the latter it is 
often taken into houses 
in upholstered goods. 
Eight other species of 
Glyciphagus occur in 
Britain, three are common in stable fodder, &c., 
the others live in squirrels’ nests and in com- 
pany with moles. 

Tnese minute acari deposit their eggs amongst 
the substances upon which the}^ live. The ova 
are comparatively large, oval, smooth-shelled, 
dull-grey bodies. The young or larvae have six 
legs, then they moult and become eight- legged 
nymphs, and later become sexually mature after 
mousing twice. An additional stage occurs in 
these acari, a so-called hypopial stage, the mites 
assuming a different appearance. In this con- 
dition they are more readily attached to insets, 
and thus get distributed as well as by the wind. 
Treatment in storei^ &c., is best carried out by 
fumigation, either with bisulphide of carbon, or 


Glyceria ttultana 
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hydrocyanic acid gaa. The rootoB and bina muet 
be well cleaned out, and waalied down with some 
strong disinfectant Upholstery invaded by 
them can only be cleaned by being unpackeo, 
and the horse hair or flock stuffing baked. 

[r. V. T.] 

Qfiatftv a popular name for small insects of 
the nat ord. Diptera, which are specially abun- 
dant in marshy places, and which live mostly 
on the blood of animals. See Culex. 

Qn^lss* — A rock of crystalline structure in 
which the minerals or groups of minerals are 
arranged in fairly parallel layers is said to be 
foliated^ and gneiss may be broadly defined as 
a foliated granite. Some gneisses are of more 
basic character, and we thus have dioritic types; 
but the majority consist mainly of ouartz, ortho- 
clase and other felspars, ana light and dark 
mica. These minerals are so grouped as to give 
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a streaky character to the rock when it is broken 
across tne foliation. In many cases this struc- 
ture is due to the flowing of the rock in a plastic 
state after the crystals had begun to develop in 
it. In other cases, pressures within the earth 
have deformed the constituent crystals, and have 
made them flow in a solid state over one an- 
other, many of them becoming ground to powder 
in the prooess. In other cases, the gneiss is 
strikingly banded, layers of different rock types 
alternating with one another ; such are the com- 
potiie gtieissesy which result from the intrusion 
of sheets of granite in a molten state along 
the bedding planes of a sediment, or along the 
foliation planes of a schist or of some foliated 
basic igneous rock. 

In the British Isles, the most extensive area 
of gneiss occurs in the Outer Hebrides, where 
the nature of the rock and the exposed geo- 
Maphical position combine to provide difficulties 
lor the crofters. Oat crops, however, are raised 
around the scattered one -storied farms ; but 
and lakelets occupy much of the interior, 
y areas of gneiss occur in the Grampian 
region (see art. Dalradian). A lar^e part of 
Canada east of the Rocky Mountains is formed 
of gneiss, its surface being fortunately amelio- 
rate by glacial drift While most gneisses are 
pre-Cambrian, this is mainly due to the fact 
that those of more modern origin have not yet 
been exposed by denudation; and there is a 
growing tendency to regard many gneisses in 
central Europe as of post-Caiboniferous age. 

Gneiu soils are usually poor, and naturally 
resemble th^ derived from granitic rocks. 
Even low-lying gueisric areas are likely to be 
abandoned to peat and heatlier. The resistance 
of the rock to denudation, moreaver, often leads 


to the formation d highlaiMl area% wiA bamn 
mountain ridges and very little level land. 

[o. A. j. e.} 

GlMt* — Notwithstanding obvious external 
diflerenees, goats (genus Capra) stand zoologi- 
cally so close to sheen that * there is every 
reason to believe that Doth have arisen in geo- 
logically modern times from a commcm group 
which 18 probably to be looked lor among the 
antelopes . The horns of the goat rise upwards 
and curve backwards, diverging much less than 
those of the sheep. They are laterally com- 
pressed, or keeled. There are certain differences 
in dentition ; the goats have the incisors more 
deeply rooted, and the molars thinner and bent 
sligntly forwards. The coat of the goat is of 
thick, coarse, bristle-like hair, springing from 
among softer short hair, and forming a beard 
at the chin. Goats are exceedingly active and 
sure-footed, very intelligent, and playful almost 
to roguishness. 

The geographical range of the goat extends 
throughout all the mountainous remons of 
Europe, Asia, and northern Africa, ea<3i region 
possessing characteristic forms. The best known 
and most widely distributed of the goats in the 
strict sense is the Bezoar {Capra or Hircus cega- 
grw)^ which occurs in Crete and eastern Europe, 
and in Asia as far east as to Afghanistan. It m 
reddish-brown in colour, with a well- developed 
beard ; the horns have large tubercles in the 
male, increasing in number with each year of 
age. The once precious bezoar stone, used as 
an antidote to poison and otherwise, seems to 
be a secretion in the stomach. Farther east and 
in Afglianistan the bezoar is replaced by the 
Markhor (C. falconeri), a larger species with 
spirally twisted horns, and a rougii mane on 
head and breast. The horns of the male Mar- 
khor may attain a length of 6 ft. or more, wid 
are a trophy much prized by huntsmen, since 
the animal’s haunt is on rough, rocky ground 
between the forest and the snowline. 

The ibexes, sometimes referred to a separate 
genus, are not usually regarded as having a 
place in the pedigree of the domestic goat, al- 
though goats can be crossed with ibexes, and 
the hybrids are said to be fertile. The Alpine 
Stein bock {Capra ibex) is now reduced to a few 
herds living in the Piedmontese Alps ; happily, 
it is strictly wotected by the King of Italy. 
The Spanish ibex (C pgrenaioa) is at home on 
the Pyrenees. (See art. Ibex.) 

Keller regards most of the races of domestic 
goat^ — the common {Capra kircut of Linnseus), 
the black-necked, the hornless, the Mamberg, 
the African dwarf goat, &c.— as derived from 
the Bezoar. The Cashmere goat is undoubtedly 
a descendant of the Markhor, and the Angora 
probably owes its origin to a blending of the 
two forms, the Bezoar element predominating. 
It is said that Capra jenxlaica of tlie Himalayas 
has also yielded a domestic race in India. 

The Cashmere goat (see art. Cashmere Goat) 
is reared in great numbers in Tibet, and iU long 
hair also forms a valuable article of commerce 
among the wandering Kirghiz of the Steppes. 
Kashmir is the centre of the manufacture of the 
well-known shawls and cloth, into which the 
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iiiieBi Qualitiw ol hmr are wocien. The OashmoTe | 
gmt has beenfmccesafully introduced into Frasee. 

The Anp^ra waa br^ originally at Angora, 
in Asia Minor, for the sake of its fine long silky 
hair, known as * mohair It has been acclima- 
tized in New Zealand and also in Cajpe Colony, 
where it has proved particularly profitable, the 
hair, it is said, having improved so much in 
quality that it is now better than that of the 
oats in their original home. More recently it 
as been introduced with apparent success into 
Australia and California. (See Angora Goat.) 

The numbers of domestic goats kept in Europe 
are, it is said, decreasing iitpidly ; but, in Switzer- 
land and Austria in particular, large fiocks are 
still to be seen, and over 60,000 goats are driven 
to pasture in the Alps during the summer 
months. In France large flocks are no longer 
very common, but in many districts a single 
goat tethered by the wayside may be seen be- 
side almost every cottage. In Ireland goats 
are still fairly numerous, but in England and 
Scotland they are seldom kept, and almost no 
attention is paid to breeding them. Yet goats 
have very modest wants, and many uses. The 
milk is at once richer and easier of digestion 
than that of the cow; the flesh, especially of 
the kid, is savoury ; the skin makes a fine soft 
leather; the hair can be used for ropeniaking, 
and the horns for knife liandles. Against these 
advantages we have to place the goat’s extreme 
destructiveness to young trees. See articles 
below. [j. A. T.] 

Ckmt-formins.— When the novice finds a 
few goats profitable, it is natural that he should 
think of the possibilities of goat- farming. But 
so far as we know, no goat farm has as yet 
been establislied in this country as the sole 
means of its owner’s livelihooa and proved 
profitable. This is not to say that a profitable 
goat farm may not be established some day. It 
is necessary, however, to take note of the diffi- 
culties which stand in the way of success. We 
sincerely trust that they may be overcome, as 
the increased provision of the rich, non-tuber- 
culous milk — which is so excellent for children 
and for the ailing— is greatly to be desired. 
Some of the leading goat-keepers are content 
to keep their animals mainly as a hobby, so 
that their herds of two or three dozen do not 
pay. Tlie great drawback to goat-fanning is the 
labour involved. As goats yield less per animal 
than cows, it would obviously need a mrge herd 
to provide a substantial quantity of milk. This 
means a great deal of milking. And unless 
g^ts are milked clean the amount of their yield 
diminishes rapidly. In the second place, it 
would be imperative that everything snoald be 
done to ensure the health of the herd. If the 
stamina of the hei-d were weakened, there wonld 
be a cliance of disease making its appearance, 
n^h dis^rous resnlta To ensure hygienic con- 
ditions it would be necessary above all ^ings 
that the goats should have a wide range. The 
cange should be dry, cheap land, and it is by no 
jneane easy to get such land near large centres 
]»pulation, which would naturally furnish 
the bMt market for the milk. The land would 
also have to be effectively enclosed in some way, 


or wages would have to be paid for herding. 
Further, the land should not oe too poor, for it 
would be well that it should furnish a certain 
proTOrtion of the goats’ food. On inexpensive 
leeaing a great deal of the success of the goat 
farm would depend. The land must also possess, 
or be provided with, shelter of some sort In 
order to keep up the supply of milk in cold 
weather, it would be necessary to feed highly 
nitrogenous hay, which would seem to involve 
the growing of lucerne, clover, or similar crops. 
It is not easy to imagine all these conditions 
complied with. Every one of them is requisite, 
however, and if any one is absent it must be 
compensated for in some way. Need it be added 
tliat strains of goats should be kept that yield 
a satisfactory amount of milk? Unless the 
capitalization of the farm were going to he 
heavy, this would seem to involve the held 
being gradually worked up in point of numbei’s, 
for the good milkers which are not past their 
first youth cannot l)e got for nothing. Some 
plans of goat-farming have no doubt l^een |>ut 
an end to by the refusal of the Ikiard of Agri- 
culture to permit the importation of foreign 
goats. If the experiment in importation, wbkh 
is promised by the Board, slu^uld have no un- 
toward results, and importation of goats fix)iii 
the Continent should l)e permitted under con- 
ditions which do not make the ahimals unduly 
expensive, there might be an incentive to goat- 
farming which has not existed in the past. Tlie 
thing which would lielp most to make goat- 
farming profitable would be an increased de- 
mand For goats’ milk. At present, in spite of 
all tlie propagandist work of the Goat Society, 
and the influence of books on goat-keeping, the 
demand for goats’ milk is still inconsklerable. 
The medical profession is by no means as well 
acquainted with its merits as might be expected. 
As to the general public, in answer to enquiries 
made by the present writer of three of the lead- 
ing London dairy companies, one replied that 
‘ we gave up keeping goats some years ago ’ ; the 
second, that ‘we Wve no demand for goats’ milk, 
or at all events on very rare occasions indeed’; 
and the third, that ‘ the demand is so small that 
it would not pay us to purchase a regular supply 
even in the smallest quantities. We received 
only one enquiry between April 1904 and Au- 
gust 1906.’ To our knowledge, one of the largest 
goat -keepers in the country cannot find any 
market for his milk, and gives it away to the 
children of his hamlet. A numbei* of experienced 
goat-keepera, consulted by the present writer 
on the commercial possibilities of goat-fa^miag, 
sent the following replies: 'People will not 
pay the price necessary to make it a conunercial 
soccess.’ ‘No; a certain profit may, of course, 
be made under exceptional circumetanees, but 
to all intents and purposes the answer is ‘ Na’ ’ 
‘Certainly, if a market could be found for the 
milk. At present the prejudice is too sftroi^ 
The stodc would be also very difficult to obta^ 
as importation is forbidden.’ ‘The comnsercud 
possibilities are no doubt many by selling inilk 
and selling goats in milk to meet the demand.* 
‘No, the public do not appreciate goats’ milk or 
meat If^they did, goats might be kept on land 
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too poor for other stock, only one would want 
them tethered, or, if kept loose, strong fences 
would be retired — an expense too great to con- 
template.’ * One proprietor only. Live amongst 
them, milk and feed them oneself, and, if neces- 
sary, with the help of one’s own family. . . . One 
would have to start in a small way. Breed good 
ones and sell at good prices. Most of the milk 
would have to be sent away by rail, no one 
district would provide a large enough market. 
One would have to have some other source of 
income for the first few years. Only one in a 
hundred, I am afraid, could make a living.’ ‘ I 
think a goat farm would rarely succeed. There 
are places where a considerable number of per- 
sons may be found who will pay a good price 
for goats’ milk for invalids and children, and 
there a small goat farm might succeed.’ ‘ Goat- 
farming is a possibility, I think.’ It will pro- 
bably be found that poultry keeping, market 
gardening, beekeeping, or some analogous pur- 
suit may De advantageously combined with goat- 
farming. The best chance for a goat farm, we 
think, would be in connection with a sanatorium 
for consumptives. The land which suits con- 
sumptives would suit goats; there would be 
cheap labour, and the milk for sale would be 
well recommended. See the art. Goats, Breed- 
ing AND Management. [‘ h. c.’] 

Ctoatllng^f a term given by the Bi'itish Goat 
Society to a she goat over twelve months of age 
and not exceeding two years, corresponding to 
heifer in the bovine species. 

Ck>at Mothf a large British moth whose 
larvae are destructive to the heartwood of 
timber trees. See Oossus ligniperda. 

QoatSi Broedlng^ancl Manafl^ement. 
— The breeding of goats in England was for many 
years confined chiefly to cottagers ; but with the 
advent of goat shows, and the formation of the 
British Goat Society (see that ai’ticle), people of 
means and influence began to turn their atten- 
tion to improving the goat as a milk supply, 
with the result that some of these animals are 
now met with yielding a gallon of milk a day. 
Goats are very profitable stock when kept pri- 
vately for the supply of milk in the household, 
as they consume all the waste produce of a 
garden, and even scraps of bread and vegetables 
from the kitchen; but goat-farming on a business 
footing, as advocated now and again by people 
who have had no experience of the subject, can 
never become a thriving industry so long as 
there exists no market for goats’ milk on a com- 
mercial scale, as is the case at the present time, 
^e Goat-farming. 

'The chief drawback to goat-keeping both as 
a business undertaking and for a domestic milk 
supply consists in the fact that it is difficult 
to get these animals to give milk in sufficient 
quantity during winter. The goat drops her 
kids generally from February to July, occa- 
sionally in August, but rarely after that month, 
so that the goat-keeper has usually to fall back 
on the ordinary milkman during November, 
I)ecember, and January. Intercourse between 
the sexes generally takes place from Septem- 
ber to February, and occasionally in March 
and April, but fertility becomes very uncer- 


tain during the two latter months. Goats are 
extremely precocious animals; the male is ca- 
pable of engendering at as early an age as three 
months, whilst the female will often produce 
kids before she is a year old. This early breed- 
ing, however, should not be permittea if size 
and constitution are desired. To obtain good 
stock, and to allow the goat herself to acquiie 
a proper development, she should not be mated 
before attaining the age of fifteen, or prefer- 
ably eighteen months, whilst the male should 
be at least twelve months old. A goat may 
produce from one to four kids at a birth, but 
two give the best results, as when there is 
a larger number they are geneially small, and 
it takes an exceptional milker to rear properly 
four or even three kids. When males are Dorn 
it is best to destroy them at once, as they do 
not pay to rear, and become a nuisance as they 
grow up. Their objectionable odour and dis- 
gusting habits render them unsuitable as pets, 
unless they have undergone emasculation ; and 
though if killed and eaten when they are a 
niontli old the flesh is tender and juicy (pro- 
vided the animal has had plenty of milk), the 
value of the milk consumed places the price of 
the meat at a very unprofitable figure. 

Kids that are intended to be reared require 
to be suckled until they are eight weeks old, at 
which age they can make up with grass and hay 
for the loss of milk. If exceptionally fine stock 
are required, however, the weaning period should 
be deferred for at least another month, for the 
longer the milk supply continues the better 
grown will be the kid. When a goat has more 
kids than it can rear properly, and the stock is 
valuable, one or two can be brought up by hand 
with an ordinary infant’s feeding-bottle ; but this 
method should be adopted preferably before the 
offspring are a week old, as the longer they have 
been kept on the dam the more trouble will it be 
to get them to take to artificial feeding. Goats’ 
milk should be supplied at the earlier stage, but 
when a month old, or before if absolutely neces- 
sary, cows’ milk may be substituted. 

Goats vary greatly in their yield. A goat is 
not worth keeping that gives less than a quart 
a day with its first kids, but many give double 
this quantity, and at the next kidding from 
3 to 6 or even 8 pt. may be obtained. A really 
good milker should supply 2 qt. a day in its 
full flush with its second lot of kids. 'The 
period of lactation in a common specimen varies 
from six to nine months, but in superior stock, 
and especially in certain breeds like the Toggen- 
burg, lactation may last a whole year, and in- 
deed it is difficult m some animals to dry them 
off before parturition recurs. If a goat of this 
kind is not mated again, it may continue in 
milk for two or three years, and though the 
yield may greatly diminish at the approach of 
winter, it will generally be resumed to a more 
or less degree with the fresh grass the following 
spring. A goat not infrequently will supply a 
certain and appreciable quantity of milk with- 
out ever having been mated, and this is usually 
a sign of an ^undant milker. The milking 
of a goat should be performed in the same way 
as with a cow, but if the teats are very small — 
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which is regarded bj judges as a bad feature— 
the milk om to be drawn by a stripping pro- 
cessy i.e. repeatedly pulling down the t^t be> 
tween the forefinger and thumb. A goat should 
be milked morning and evening if it yields 2 qt. 
a day or less, but three times is better if more 
than that quantity be supplied. Gnats are fed 
in very much the same way as cows or sheep, 
but the variety of food they consume is con- 
siderably greater. Pasturage is not necessary, 
and when given should be changed after a time, 
as these animals contract a peculiar wasting 
disease if pastured for two or three years in 
succession on the same ground. Tethering hsis 
usually to be resorted to in cultivated districts, 
as the destructive capabilities of one of these 
animals when loose in a garden or orchard are 
well known. A tether should consist of a chain 
12 or 14 ft. in length, fitted by a springleas hook 
and a swivel to a tethering-pin atx)ut the same 
number of inches long. The other end of the 
chain should have a spring hook to fasten on to 
the goat^s collar, or preferably headstall. 

A goat may be kept almost entirely stall-fed 
in a stable or goathouse all the year round. 
Under this system the food consists, in the way 
of provender, of hay, oats, and bran, with an 
occasional change to crushed maize, and now 
and then a little linseed cake. This should be 
supplied night and morning. During the day 
it may have the washed peelings and surplus 
leaves of all vegetables, or swedes and man- 
golds, given whole rather than cut up. The 
leaves and bark of trees of nearly every kind, 
acorns, weeds, such as thistles, dandelions, plan- 
tain, &c., ivy cuttings, fruit-tree prunings, and 
hedge clippings— all provide useful food for 
these animals. The chief points to remember in 
feeding a goat are to give as great a variety as 
ixwsible but not too much at a time, and to give 
it always fresh and absolutely clean, as anything 
the least soiled or that has been trampled upon, 
whether grass, hay, or vegetables, will invariably 
be refused. A goat that is milking and one that 
is stall-fed requires water twice daily, but dry 
oats and those at pasture, except in hot weather, 
rink but little. Kock salt should be kept where 
a goat can have access to it to lick. 

All goats require to be housed more or less 
in winter, and even in summer they should be 
taken in during the night, unless they are free 
and have a shed in which to take shelter from 
great heat or rain as they mav desire. The 
average age of a goat is from eight to ten years, 
and it is capable of breeding during the whole 
of that period, but except in special cases it 
is not desirable to breed from a she goat after 
seven or eight years. [h. s. h. pJ 

QoatSf Braeds and Varieties.— The 
goat is met with in nearly every part of the 
world, and different countries cla^ to possess 
their own breeds and varieties. The distinct 
breeds, however, are very few, and although the 
varieties may be numerous, any distinguishing 
featu^ they may possess are often so s^ght, 
that in many cases it would be difficult even 
for an expert to select the particular kinds 
named after their respective locuities. Amongst 
these may be cited the Gruyfere, the Couclair, 
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the Westphalian, the Hinterwalder, the Tkren- 
taise, the Schwartzenberger, the Langensalzaer, 
and many others whose names are given by 
French and German writers, but which are 
simply local names applied to a geiieiul type of 
goat common to certain mountains or districta 
Goats possessing sufficiently, distinctive charac- 
teristics to warrant their being described as 
breeds are chiefiy the following: In the East: 
the Angora, the Cashmere or Tibet goat, the 
Nubian, and the Syrian. In Europe there are 
the Alpine, Saanen, Toggenburg, and Schwartz- 
hals, met with in Switzerland; the Alpine and 
Pyrenean in France; the Murcian and La Mancha 
goat in Spain ; and the Maltese in Malta, parts 
of Italy, and in Algeria. The Angora and C^h- 
mere, the only breeds that are icept in large 
herds as a commercial industry, have specif 
articles devoted to them (see Angora and Cash- 
mere). Similarly the Nubian, Syrian, Saanen, 
Schwartzhals, Toggenburg, Maltese, and Py- 
renean will also t)e found dealt with under 
their several headings. 

The Alpine goat is included in the above list, 
although it can hardly rank as a distinct breed. 
The name represents a type of goat common to 
the French and Swiss Alps which is met with 
in every variety of colour and markings. In 
certain districts, however, this ooat has been 
bred with some unifoimity in these respects, 
and we get such varieties as the Saanen or 
Gessenay, and the Appenzell, all white; the 
Sundgau, chiefly black, with white markings; 
the Coublanc or Couclair, black, with white 
necks, and the Tarentaise. The Toggenburg 
should strictly be classed in this category, being 
also an Alpine variety, but the colour and mark- 
ings are so peculiarly its own, and it has been 
bred true to type for so many generations, that 
it deserves to rank as a separate breed. 

The Murcian and La Mancha goats of Spain 
are short-haired kinds but little removed n'ora 
the common goat, except in the case of the latter, 
which is remarkable for its very small upright 
ears. 

In the British Isles two varieties of the com- 
mon goat are met with which are probably 
indigenous, the one being short-haired and the 
other long-haired. The former is generally re- 
garded as the English goat, and the latter the 
goat of Wales and Ireland. They differ also in 
some other respects. The English goat has horns 
which are set rather far apart, rising slightly 
at first, with an inclination to branch outwards 
with a gentle curve, the head is short and taper- 
ing, and the body long and deep. The Irish 
goat is a gaunt, shaggy animal with a long head 
and coarse muzzle and a considerable sunount 
of beard. The horns are long and pointed, and 
rise almost perpendicularly, whilst inclining to 
the rear. The colour is generally grey, brown, 
or black, more or less mixed with white. The 
Welsh goat resembles the Irish, but is smaljer 
and more gracefully built. 

Of recent years, that is since 1876, the date of 
the first goat show, a made-up breed has sprung 
up, produced originally from a caieful selection 
oi tne best English milking goats crossed with 
imported Nubian or Indian males, and known 
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as * Anglo-Nubiana*. This breed has the ad van- vessels into which the milk is drawn or subse- 
tage of a close, shinv coat, which is more easily quently placed are absolutely clean, and when 
kept clean, whilst the lop or semi-lop ears and tne milk has been properly cooled, as it should 
peculiar conformation of head, derived from be after coming from the animal. Another 
the Eastern blood, gives a breedy aristocratic source to which may often be attributed a cer- 
appearance to the animal that has rendered it tain taint in this milk is the dirt falling from 
extremely popular, so much so that the best the body of the goat at milking time. This is 
strains and the principal prizewinners have still more pronounced when the animal has been 
been of this cross. [h. s. h. p.] in contact with the male, whose powerful and 

Qo<if9«beArcl. — There are two species of unpleasant odour is communicated to everything 
composite weeds included under this designation, it touches. It follows from this that the udder 
the Yellow Goat’s-beard {Tragopogon pi-atcnau) of the goat should be washed previous to milk- 
and the Purple Goat’s-beard or Salsify (Trago- ing, and that the milk should be carefully 
pogonporrifcHius). See Tragopogon and Salsify, strained through a fine cloth before being put 

Ctoats’ Milk. — The superiority of goats’ away for use. 
milk to cows’ milk as a food for infants and for Goats’ milk is whiter than cows’ milk, and 
persons suffering from wasting diseases has been contains generally more butter fat and more 
attested by the medical profession and writers casein than the latter. It varies considerably, 
on the goat not only- in England, but to a still however, in these constituents according to breed, 
greater extent in Germany and France. The Thus in the Swiss and Alpine varieties, which 
late Dr. Augustus Voelcker, who analysed and are heavy milkers, the milk is relatively poor, 
examined numerous samples of this milk, attri- In the Eastern varieties, on the contrary, such 
buted its digestibility to the small size of the as the Mamber goat of Syria, the Nubian, and 
cream globules, these being contained in a more the Angora, the proportion of butter fat is very 
perfect state of emulsion than in cows’ milk, considerable. At tne Dairy Show of 1904 the 
Certain it is, as proved to the writer’s own know- first prize winner in the milking competition for 
ledge in hundreds of cases, that infants deprived goats gave 7*52 per cent of butter fat, and 9*54 
of their natural sustenance, which were losing of other solids, whilst on another occasion an 
flesh and were practically doomed to an early Angora goat, the property of the writer, gave 
death whilst being fed on cows’ milk, were re- milk with over 9 per cent of fat. 
stored and grew up strong and healthy by the Goats’ milk can be made into butter in the 
use of goata milk. The researches of Dr. Bar- same manner as cows’ milk, but owing to its 
billion of Paris, as reported at the International entire absence of colour it has the appearance of 
Congress of Medicine, further showed that whilst lard, and requires therefore to be artificially 
the curd of cows’ milk forms a dense adhering coloured. This milk is more suitable for the 
mass, which by agitation separates into clots manufacture of cheese, several varieties of which 
that are but slightly soluble, the curd of goats’ are made in France. The most famous goat 
milk forms into very small light flakes, which cheeses are Mont d’Or, Levroux, Sassenage, and 
are soft, very friable, and very soluble, like those St. Marcelin. [h. s. h. p.] 

in the milk of the ass and in human milk. Sub- Goatsucker, or NiffhIJar (Caprimulgm 
mitted, moreover, to the action of digestive fer- europceus). — This bird, also locally Known as 
ments, these milks were digested completely in ‘Fern Owl’, ‘Churn Owl’ (in reference to its 
twenty hours, whilst the same process applied | remarkable note), and ‘Night Hawk’, belongs to 
to cows’ milk showed only a very 
slight advance after sixty hours. 

Another and still greater feature of 
oats’ milk is its almost complete free- 
om from tuberculous germs, owing 
to the fact that the goat is nearly im- 
mune from tubercmosis. Professor 
Nocard, an eminent authority in 
France, is stated to have reported, 
according to an article on the utility 
of the goat in the Revue des Sciences 
appliqu6es, that ‘out of over lf30,000 
goats that were brought to Paris for 
slaughter, the meat inspectors of that 
city had failed to discover a single ^CapHmuigut europoem) 

case of tuberculosis’. 

Apart from its medicinal and sanitary ^uali- a sj^cial family related to the swifts and wood- 
ties, goats’ milk for domestic use alone is far peckers, and is not a bird of prey as often sup- 
supenor to cows’ milk ; when taken in tea or posed. It is about 10 in. long, and dull-grey in 
coffee, or used for culinary purposes, it imparts colour, marked with darker streaks and dots, 
a creamlike effect on the palate, so that pwple The wings and tail are reddish and flecked with 
who have once used it are very loath afterwards white. The large eyes are in accordance with 
to revert to cows’ milk. Objections are now and its nocturnal life. The bird has a curious habit 
again heard against goats’ milk, on the ground of crouching on branches in the direction of their 
of it possessing a peculiar goaty flavour. Tliis, length, in which situation the colours and mark- 
however, is rarely or never the case when the ings of its plumage render it very inconspicuous. 
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The shortbread bill and wide mpe ^ri^ed with 
bristles attest an insectivorous naoit. lue Goat- 
sucker is a summer visitor, arriving about the 
middle of May, and leaving again in September. 
Its two eggs are laid on the iStre ground, which 
they resemble in colour, being marked with 
brown spots on a yellowish- white ground. The 
bird is entirely oeneficial to agriculture, and 
purely insectivorous. When night falls it catches 
insects on the wing, and destroys large numbers 
of injurious moths, as well as nies, midges, and 
beetles. Heaths and commons are especially 
favoured by it, and the fact that it is often 
found near cows, sheep, and goats has given rise 
to the old but baseless notion embodied in the 
name ‘Goatsucker’. The real attiaction is fur- 
nished by the numerous insects that abound in 
the neighbourhood of domesticated animals. 

[j. R. A. D.] 

Ck>detiaf a genus of ornamental annuals 
belonging to the oid. Onagraceae, and allied to 
evening primroses (CEnotbera). They thrive in 
ordinary garden soil, provided they get plenty 
of sunshine. The seeds should be sown in April, 
preferably in large patches, the plants being 
most elFective when grown in that way. When 
the seedlings are strong enough, they should be 
thinned to about 8 in. apart. Better results are 
thus obtained than by raising plants in boxes 
and transplanting them. The best varieties are 
of garden origin, viz. Duchess of Albany, Lady 
Albemarle, Princess of Wales, The Bride, &c. 
These are all the progeny of G, rubicunda. a 
Californian weed. [w. w.j 

Gkldwiti — Under this name are included two 
species, related to the snipes and sandpipers, 
which visit this country in spring and autumn, 
on their w^ay to and from their breeding grounds 
in the Arctic regions. They are coast-haunting 
birds, with slender legs, and long, narrow, slightly 
upturned beaks. (1) The Bar -tailed Godwit 
{Limosa lapponica) is about 15 in. long, spotted 
with brown on its upper side, and distinguished 
by white bars on the tail when in summer plum- 
age. It is found on all our coasts. (2; The 
Black -tailed Godwit (Z. helgica) is somewhat 
larger, spotted with chestnut, and possessing a 
black tail. It is to be found on the east coast, 
and more rarely in Ireland and Scotland. God- 
wits feed on insects, worms, and snails, being in 
the main beneficial to agriculture, [j. R. a. d.] 

Gk>itre« — Enlargement of the thyroid glands 
may occur in animals, but is not common, and 
still more I'arely of consequence, or permanent 
in its ill effects. Some tenderness and swelling 
is observed on one or both sides of the throat 
quite close to the larynx, and should be treated 
by applications of iodine ointment twice or 
three times a week, and internal administration 
of iodide of potassium. See Medicines, Doses of. 

[H.L.] 

Qolden Ohafery a beetle of a b^utuul 
metallic gold and green colour, a pest in the 
flower ^rden. See Cetonia. 

Ck^ldan-eya Fly, a dipterous insect with 
bright golden-green eyes. See Chrtsopa. 

Ckllden Oat QraUf a tall perennial grass 
resembling the oat in its appearance. See 
Avena. 


Gta>ldan Flovar«—The Gk>lden Plover (C'Aa- 
radriu$ pluviaUis) is most plentifully distributed 
in England during the colder months of the 
year. Tn Septemwr, October, and November 
large flocks come from the North, the young 
biras arriving first, and the adults later. A 
general movement northwards takes place again 
in March. In spite of thief migratory h^it, 
large numbers remain to breed with us. On 
the hilly parts of the west of England they 
nest regularly, and in the North of England 
and Scotland they become more abundant as 
we go farther north. The birds, which breed 
on the moorlands in this country, mostly go 
down to the coasts for the cold weather. The 
Golden Plover is found all over the north of 
Euroqe and a great part of northern Asia. On 



Golden Plover (Charadriua pluvialia) 


migration it sometimes goes as far south as the 
south of Africa. The food of the Golden Plover 
consists chiefly of insects, slugs, worms, &c. The 
nest is little more than a slight depression in 
the ground, frequently without any cover at 
all. Four eggs are laid, of considerable size. 
The bird’s well-known whistling note needs no 
description. There is a great difference in the 
plumage of the Golden Plover in the summer 
and winter. In the summer the male has the 
crown and mantle blackish, and the whole of 
the under parts are black. At the autumn 
moult the black colour is lost ; the under parts 
become white, and the upper parts brown thickly 
spotted with yellow, whence the bird derives its 
name. The winter plumage is retained till Feb- 
ruary or March. [h. s. r. b.] 

Qolden Rod, a small composite plant with 
flowers of a bright golden colour common on 
chalky soils. See Soli dago. 

Qoldfineh {CardmJu elegam ). — This beau- 
tiful little resident is easily recognized by its 
scarlet face and throat, black crown, and black 
wings barred with yellow and tipped with white. 
The male also has some yellow on the breast, 
and his colours are brighter than those of his 
mate. Breeding begins in May. The pretty 
cup-shaped nest is commonly built in gardens 
or orchards, sometimes among evergreens, and 
consists of moss, wool, and vegetable fibre. Hoed 
with various soft materials. The four or five 
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eggs are ^tted witii red on a bluish-white 
ground. There may be a second brood in the 
sMon. The adults are seed-eaters, being par- 
ticularly fond of thistles and stinging nettles, 
but the young are reared on insects. During 
winter the bird is a gipsy mimnt, small flocks 
roaming about waste land feeding on seeds and 
berries, and destroying weeds. Although a small 
amount of damage may be done to the seeds 
and buds of trees, the species is almost entirely 
benefldal to agriculture and deserves the most 
rigid protection, especially as its numbers are 
being rapidly depleted by* the professional bird- 
catcher. The arrival from time to time of mi- 
grants from the Continent does not compensate 
for the wholesale and mischievous destruction 
that is constantly taking place. [j. r. a. d.I 

Qold of* Pleasure, an annual weed be- 
longing to the nat, ord. Cruciferse, frequently 
found in com and flax fields. See Camelina. 

Gk>ld-tell Math. See Parthesia. 

OcNilooetee eynefordll (the Tick -like 
Fowl Louse), a fowl louse which is particularly 
partial to chicks, seldom leaving the head and 
neck. They are most prejudicial to the health 
of the birds. They are found with their heads 
buried in amongst the feathers and their bodies 
in the air, just like a tick (Ixodes). The female 
is 2 '7 mm. long; ground colour pale-grey, the 
lateral bands oark shining chestnut - brown ; a 
double pair of horizontal lateral stripes on each 
segment, chestnut-brown in colour, much dark- 
ened towards their outer edges, and thus form- 
ing a ready feature of distinction. Male nar- 
rower than the female, bright yellowish-brown, 
borders of the segments very dark brown. 

The louse lays its eggs on the feathers as 
whitish ‘nits', with distinct hexagonal sculp- 
turing, and attached at one end by means of 
delicate threads. The young lice are like the 
adults, only pale in colour, as they are also after 
each moult. 

Treatment consists of dressing the neck and 
heads of the chicks with mercurial ointment, 
which may be applied bv |)ulling the neck 
against the fingers covered with the ointment, 
or, better still, with plain salad oil, as there is 
some risk in using the former. [f. v. t.] 

Qonioootes holO^Mter (the Sedentary 
Fowl Louse). — This is a fowl louse which is 
very partial to the rump and back of the birds. 
The female is only 1*3 mm. and the male *8 mm. 
in length ; in colour it is dirty-yellow, chestnut- 
brown on the thorax; the head is large, with 
two long bristles on each side of the lower 
angles and some short ones in front. The ab- 
domen is swollen, and has dark -brown quad- 
rangular lateral bands to the segments. 

A much larger secies, (?. gigae^ which r^hes 
4 mm. in the female, 3 mm. in the male, is also 
found on poultry. It is yellow in colour, and 
can be told by the large round abdomen, which 
has pale -brown patches, coloured with dark- 
brown at the border. For treatment of lice 
see Mallophaoa. [f. v. t.] 

QockI Henry {Chenopodiwn Bonus 

Hen,ricu8\ a common perennial weed belonging 
to the nat ord. Chenopodiacese (or Gkwsefoots), 
found in waste places, by roadsides, and by 


farmyards. The plant is deep-green in colour, 
has a short stout stem, and grows from 1 to 
2 ft. high. The leaves are triangular, and the 
flowers are borne in compound later^ or ter- 
minal leafless spikes. This plant was formerly 
largely cultivated in gardens as a potherb, it 
is very palatable when boiled, and resembles 
spinach in flavour, 

QooM- — The European domestic race is 
derived from the Grey or Grey-li^ Goese 
{Anser ferus or cinereui), which is widely dis- 
tributed in the Old World, This Grey Goeee 
used to breed abundantly in the English Fen 
countiy, and the young were often kept along 
with the flocks of tame birds. A few still nest 
in remote parts of the Highlands and in the 
Hebrides, but the bird is no longer common 
in Britain. The geese that are oftener seen— 
especially in winter — are the Pink-footed (i4rurcr 
hrachyrhynck%u\ the White - fronted {A. cUin- 
frons)^ the Bean (A. segetum), the Bernade 
(Bernicla leucopsii)^ and the Brent (B. brenta). 
Of these the last is most abundant, and widely 
distributed in Britain. When these wild geese 
are abundant, and they have their favourite 
haunts, they sometimes do considerable damage 
in the fields. Geese were domesticated in ancient 
times, as we know from Homer and from the 
story of Juno’s geese in the Capitol at Borne, 
but it is noteworthy that the domesticated race 
has departed but little from the characters of 
the wild species. It is bigger, whiter, more 
palatable, and more fertile, but, as Darwin 
pointed out, ‘the amount of variation which it 
has undergone, as compared with most domesti- 
cated animals, is singularly small This is 
partly due, no doubt, to the fact that selective 
oreeding of geese has not been practised to any 
great extent, though some preference has always 
been given to white stock. The common wild 
goose of America (Branta canadensis) has been 
domesticated in Britain for more than two cen- 
turies. For the goose in its connection with 
agriculture, see art. Geese. [j. a. t.] 

Brent geese are much sought after by punt- 
gunners at the mudbanks in estuaries, where 
they come to feed. The shoulder-gunner may 
come within range of them, by the plan of con- 
cealing himself in a cask sunk out on the mud 
flats. For a punt -gunner to attempt to ap- 
proach grey geese on the water in the daytime 
IS a veritable ‘ wild goose chase '. Professional 
gunners only attempt to approach them at night, 
when a single shot in their midst, as they rise 
from the water, will often bring down large 
numbers. With a shoulder-gun, the best chance 
is to waylay the birds on their morning or even- 
ing flights to and from the feeding grounds, or 
to have them driven, bearing in mind that they 
always fly up wind on rising. [h. r. s. e.] 

OoMebeny. — ^The Gooseberry (Rihes Oros- 
stUaria — nat. ord. Saxifragacese) is widely dis- 
tributed in a wild state over the Northern 
Hemisphere, including Britain. It is not, how- 
ever, so extensively cultivated in all the coun- 
tries favourable to its growth as is the case 
here ; indeed, it may be said that it is in Eng- 
land, especially in the northern counties, that 
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the finest Gooeeberriea are produced. Notably with very few branches. Gooseberries are usu- 
inferior varieties are commonlp^ met with on ally cultivated upon the bush system; but 
the Continent, and the climatic conditions of there is much to be said in favour of rows of 
North America not suiting it so well, it is not cordon plants, indeed it would be hard to name 
nearly so much in evidence there. It has been a more profitable fence. They should be planted 
cultivated in England since the reign of Henry 6 in. apart for single cordons, or at three times 
VIII, if not before, and in this period the size that distance for mants with three stems. Cor- 
of the berries has been most notably increased, dons have also ^e advantage that the fruit 
The Ckioseberry is perhaps the moat valuable buds and ripe berries suft'er less from the 
of the bush fruits ; it can be relied on to bear attacks of bir^. Bullfinches, sparrows, &c., are 
a fair crop of fruit, indeed in most seasons it unfortunately exceedingly partial to the fruit 
yieklaabunc^ntly; its season extends over manv buds; where their depredations are severe we 
weeks, and Gooseberries are exceedingly well have found it a good plan to bundle up the 
adapt4^ for bottling and preserving in various branches in autumn with some bracken amongst 
other ways. It is extensively grown for market, them. Another method is to spray with some 
the planting of bushes in the 
raaces between rows of stan- 
dard fruit trees being a 
favourite plan ; indeed, the 
commercial cultivation of the 
Gooseberry certainly verges 
upon being overdone, and in 
seasons when there is a heavy 
ciop, even where the berries 
are picked by women at a very 
cheap rate, the prices returned 
to growers are so low that 
the margin of profit is quite 
a small one. 

Propagation is usually 
effected by cuttings, which 
root very readily if inserted 
4 in. or 5 in. deep in early 
autumn in the open ground. 

Finn, short- join ted shoots of 
the current season’s growth 
should be selected, 15 in. to 
18 in. being the most suitable 
length. The buds and spines 
are removed with the excep- 
tion of four at the top, the 
result being the securing a 
year afterwards of sturdy 
little bushes with 6 in. to 9 Cordon Goose^^erries 

in. of bare stem, above which 

are stout leading branches about 1 ft. long, adhesive solution distasteful to the birds, but 
which should then be shortened by from one- this is rather troublesome. When in a plan- 
third to one-half of this length, I’he pruning tation the bushes should be planted 6 ft. apart 
of Gooseberries is a simple matter, neglect of each way and in quincunx form, it being advis- 
which inevitably results in a thicket of un- able to allow rather more than this distance 
desirable growth, producing only small berries where the soil is particularly rich. Gooseberries 
which are difficult to pick. A model Goose- are also grown in pots under glass for the pro- 
berry bush has been described as having main duction of extra early and tine berries, but this 
branches thinly disposed, furnished throughout is only done in wealthy establishments. Goose- 
with vigorous fruiting spurs, and maintained berries can be cultivated with fair success in 
BO by the annual extension and addition of almost any garden soil. A good medium loam 
young wood. Summer pruning, by which is is the moat suitable, with plenty of stable man- 
meant pinching out the ends of the superfluous ure ; an annual surface dressing in autumn 
young shoots in June, and leaving only two should always be afforded. Other important 
or three pairs of leaves upon them, is a great cultural details are to keep the ground always 
aid towards this end; but this is frequently clean of weeds by hoeing, and to avoid root 
neglected. Extra large fruits are obtained by injury by iniudicious digging. 

•evere thinning as soon as the berries are set. The Gooseberry is very liable to the attacks 
The production of giant Gooseberries used to of several insects that destroy the leaves, pro- 
be a favourite subject for competition, enor- minent among these being the caterpillars of 
mous pains and much cleverness being ex- the Magpie Moth {Abraxas groisularvata) Kindt 
pended in the production of sensational berries; V-Moth, and the larvae of the Gooseberry and 
ot^r things being equal, the best results in Currant Sawfly {Nematus Ribssii). Short of 
tiiu particular are obtained from young bushes hand-picking, syringing the bushes with water 
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and then dasting them and also the surround- 
ing earth over with flowers of sulphur or lime 
is the best remedy, it being dangerous to use 
poisonous insecticides on fruit. The Red-legged 
Garden Weevil {Otiorh^nchiLS lmetrico8us) is also 
sometimes destructive to the roots. Other in- 
sect enemies are jEgeria tipuliformU (Currant 
Clearwing), Lecanium permce var. aarothamni 
(Gooseberry Brown Scale). Considerable alarm 
has lately been occasioned by the detection of 
the American Gooseberry Mildew {Sphoerotheca 
morauvce) in this country, and legislation has 
been enacted with a view to preventing its 
spread. 

The very numerous varieties are divided into 
two classes, those with yellow and those with 
red skins. The former are the earliest to ripen, 
and they are generally held to be the most deli- 
cate flavoured and the latter possess the best 
keeping qualities. Early Sulpliur is the first 
to ripen, while Red Champagne and Golden 
Gem are particularly good dessert sorts. Whin- 
ham’s Industry, Keepsake, and Lancashire Lad 
are great favourites with market growers for 
picking while green. There is a spineless variety, 
out it IS not widely grown. [w. w.j 

Gooseberry.-— Parasitic Fun^i.— 
Powdery Mildew. — Two forms occurin Britain 
— European Gooseberry Mildew {Microsphcera 
groMularm\ and a more recent introduction, 
the American {Sphcerotheca mors - vvw). The 
life-history of both species is somewhat similar, 
but they differ in microscopic structure and in 
injuriousness. A white milaew appears on green 
parts of the plant and produces summer sporules 
as chains of conidia, easily dispersed and capable 
of spreading the disease rapidly; later in sum- 
mer the mildew patches become darker from 
formation of numerous black or brown ascus- 
fruits, some of which fall with the leaves and 
fruits, others remaining attached to twigs. See 
also Rose — Parasitic Fungi. 

The distinctions (Leaflet Agricultural College, 
Wye, 1907, wdth illustrations) are : — 

(a) European mildew occurs on leaves, rarely 
on berries or young wood; found on full-grown 
leaves about midsummer; patches of mould scat- 
tered, if numerous the leaf turns yellow and 
falls prematurely; most prevalent when warm 
weather succeeded by cola spell. 

(b) American milaew is seen earlier (end of 

a , on young leaves and berries; it spreads 
ly over leaves, tips of shoots and fruits, the 
latter being stunted and distorted, and coated 
with a brown scurfy crust (see plate). 

The American mildew is thus the more injuri- 
ous, and although only observed in Europe in 
1900 it has spread rapidly in Ireland and south 
of England, and is very aestructive in America. 
It is now a notifiable disease under the Destruc- 
tive Insects and Pests Act, and restrictions are 
in force against import of foreign bushes. 

Treatment, — For American mildew, dig up 
and destroy infected bushes. The disease may 
be checked by burning fallen leaves, and by 
close pruning and burning of mildew^ shoots. 
Summer spraying with potassium sulphide (3 to 
6 oz. in 10 gal. of water) is only a preventive 
for American mildew, but is a good remedy for 


European; first spraying when buds begin to 
unfold, other applications at intervals of a fort- 
night. 

Cluster Cups {JEcidium grossulario!): cecidium 
cups on Gooseberry, uredospores and teJeuto- 
spores on some Sedges (see Fungi, ‘Rust Fungi’). 
The berries are most severely attacked, the 
foliage less so. The cluster cups occupy a red 
or orange patch, and give off numerous orange 
spores. Treatment. — All affected beriies should 
be collected and burnt, also all dead leaves and 
prunings. Spray fluids cannot be recommended 
on fruit nearly ripe. 

Leaf Spots. — Several forms occur on Currant 
and Gooseberry; these include anthracnose and 
leaf rust (see Currant, Parasitic Fungi). An- 
other fungus (Coniothyrium), which accompanies 

E remature leaf-fail and defective fruiting, has 
een observed. [w. g. s.] 

Qoosofbot.— Goosefoot (Chenopodium) is a 
genus of annual and perennial dicotyledonous 



Goosefoot {Chenopodium album) 


weeds giving its name to the whole order of 
plants called Goosefoots or Chenopodiacese. The 
leaves are alternate, without basal outgrowths 
(exstipulate), and powdered over with mealy- 
looking hairs. The flowers are inconspicuous, 
small and green, being destitute of petals, and 
each can produce but one seed. Common Goose- 
foot, White Goosefoot, or Meldw’eed (Cheno- 
podium alburn) is a tough, erect, mealy annual 
weed of sandy fields. Its height is about 2 ft., 
and its leaf-blades egg-shaped or rhomboid, 
with a margin angular or toothed. The flowers 
are numerous and small, arranged in terminal 



AMERICAN GOOSEBERRY MILDEW 



inter condition of shoots of green fruited Gooseirciry 2 Winter condition of shoots of red fruiud 
joose rry (Lancashire Lad) 3 Brandi showinir leaves wood and fruit atticked with American 
loose rry Mildew 4 Prjrtion of shoot enlarged showing the winu r fruit of the fungus. 
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spikes. The round flat seed lias a black skin, 
and contains a mealy substance round which the 
embryo forms a ring. Being an annual, this 
weed is easily exterminated when seeding is 
prevented. A species much cultivated in reru 
and Chile for the sake of its seeds is Green 
Quinoa Goosefoot {Chenopodium Quinoa^ 

The seeds are boiled like rice, and the gruel- 
like product is seasoned with Chile pepper and 
other condiments. Sometimes the seeds are 
roasted like coffee and then boiled with water. 
When seasoned, the brown fluid stmined from 
the seeds forms a favourite dish with the ladies 
of Lima. [a. n. m‘a.] 

QoosesrMS, an annual weed (not in the 
least like a grass) with weak, straggling stem 
covered with small hooked prickles, commonly 
found in hedges. See Cleavers. 

Gk>pher, a popular name applied to various 
North American rodents belonging to the fa- 
milies Geomyidaj and Sciuridie. The gophers of 
the first family, such as the Pouched Gopher (6^eo- 
nii/i hursarimi) and the Pocket-Bat (iVtoniomys 
ialpoides\ are thoroughly subterranean animals, 
very stout, with strong fore limbs, blunt head, 
no distinct neck, rudimentary ears, small eyes, 
and a thick tail much shorter than the body. 
Large cheek-pouches, opening from the mouth 
outwards, are used for holding food. The go- 
phers burrow like moles, and Hheir intermin- 
able mining operations are peculiarly disastrous 
to the agriculturist ’. They are alert and quick 
in their movements, hardy, vicious animals, and 
very difficult to eradicate. Their food consists of 
roots and other parts of plants, which are often 
stored underground. Almost equally trouble- 
some in some parts of North America are the 
ground squirrels (Spermophilus), closely related 
to prairie-dogs (Cynomys) and of similar habits. 

[J. A. T.] 

Qorffonsola Gheese. — Amongst the 
famous cheeses of Europe, Gorgonzola takes 
a high place. It is both widely known and 
highly esteemed. 

Gorgonzola cheese might be called an Italian 
form of Stilton, so much are they alike in 
appearance when cut. They are both blue- 
moulded throughout, in streaks and patches, but 
the methods on which they are made are very 
different from each other. There is, in fact, no 
similarity of method between them, after coagu- 
lation of the milk ; or even during coagulation, 
so far as time occupied is concerned. Milk for 
Grorgonzola cheese is rapidly coagulated, milk 
for Stilton cheese slowly. The coagulum for 
Gorgonzola is broken down — slightly and slowly, 
it is true, but still broken ; tne coagulum for 
Stilton is not broken at all. The curd in Gor- 
gonzola, having been broken, sinks to the bot- 
tom of the cheese kettle ; the curd in Stilton 
does not sink, because it is not broken down. 
The berated whey in Gorgonzola is ladled off, 
when it is well clear of the curd ; in Stilton it 
is seldom ladled off the curd, but — at a later 
period — drains itself away. In the one it is 
the separated whev that is ladled ; in the other 
it is the curd and whey together, before they 
have separated. In the Gorgonzola, the curd 
separates from the whey within two hours or 


so after coagulation has been completed, and 
is wholly removed; in the Stilton the whey 
escapes slowly, and has not wholly gone until 
several hours have elapsed. In the^Gorgonzol^ 
the process is almost as expeditious as in ordi- 
nary hard -cheese making m England; in the 
Stilton it is a slow and deliberate affair, the 
curd being left to its own devices in expelling 
the whey. Gorgonzola curd is got into the 
forma or moulds in about three hours after the 
coagulum has been broken down ; Stilton curd, 
on the contrarjs is seldom put into its hoops 
until ten or twelve hours have passed, 

In the Gorgonzola process the whey is got rid 
of with all convenient celerity, and the curd is 
got into the moulds without loss of time. Before 
moulding liegins the fresh curd is crumbled into 
pieces, and a thick layer of it is then put into 
the mould ; next, a thin layer of the previous 
day’s curd, also crumbled, is put in upon the 
other. And so on, in alternate layers of fresh 
and of stale curd, the mould is filled up, the 
first and last layers being always of fresh curd. 
The moulds are then left alone for six hours, 
when the upper portion of the cheese is loosened 
several inches deep, then covered with a cloth 
and turned upside down. In half a day’s time 
after this, the cheese is similarly treated and 
again turned and put into the mould. In a 
day’s time after this second turning, cloths are 
done without, fresh moulds are substituted, and 
the cheese is taken to a ripening room whose 
temperature is about 65® to 70® F., where it is 
deposited on a table that has a thin covering 
of straw. For the next three or four days the 
young cheese is turned over several times a day, 
at the end of which time the cheese can dispense 
with the mould, and is then placed for a day on 
a table that is strewn with salt, and is theie 
turned over seveml times. It is then put back 
into the mould to preserve its shape, and this 
alternate treatment of being in the mould and 
out of it for a day is repeated for three or four 
weeks — longei’ or shorter, as may be deemed 
necessary. Thip stage of the process, a stage 
involving a good de^ of trouble and attention, 
duly comes to an end, and the next — cellaring 
the cheese — commences, and goes on for six or 
eight weeks. During this time the cheese is 
turned, wiped with a cloth, and salted repeat- 
edly, just as often as may be deemed necessair. 

It will have been observed that, in the mak- 
ing of Gorgonzola cheese, the curd in one way 
or another is a good deal exposed to the air. 
This is done that the cheese may have an oppor- 
tunity of attracting and absorbing a sufficient 
quantity of the spores of the l\xng\ie penicillium 
glaucum from the air around, and thus it ac- 
quires the blue mould which creates so strik- 
ing a resemblance to Stilton ^^heese. From the 
earliest days of the Gorgo zola industry the 
curd was presumably so exposed, as it also was 
in the Stilton, but the makers had not any con- 
ception of the why and wherefore of the scien- 
tinc problem which they solved in practice. 

r^j. p. s.] 

Ck>rsaf a perennial bushy shrub furnished 
with sharp spines, which frequents heaths and 
moorlands. See Whik. 
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Gortyna navago — Gracilaria syringella 


Oortyna, flava^TO (the Frosted Orange 
Moth).— The larva of the Frosted Orange Moth 
will attack tomatoes, tunnelling up the stems 
and BO killing the plants. The moth varies 
from to if in. across the expanded wings, 
the body nearly J in. long ; upper wings orange- 
ellow, with three pale spots, and with p^e> 
rownish marks running transversely across the 
wings, and the veins darkened ; posterior wings 
pale-yellowish, with two dusky lines and distinct 
veins; thorax yellowish-brown ; body paler yel- 
lowish-brown. Female larger than the male. 
Occurs on the wing in September and October. 
The young larva is dull dusky yellowish-white, 
with darker dusky transverse bands and black 
dots, anal segment dusky-brown ; head chestnut- 
brown, first segment deep-brown ; in the young 
stage there are four rows of black dots down 
the body. Later, the caterpillar becomes pale- 
dull -yellow; head deep-brown, first segment 
almost black, anal segment dusky, black dots on 
each segment more numerous ; in the last stage 
the larva becomes slaty-grey with black dots. 
These caterpillars feed inside the stems until 
the end of June or mid- July, a few as late as 
August. When mature they are Ij in. long. 
Pupation takes place inside the stems ; the pupa 
is reddish-brown, and may remain for seven 
weeks before hatching. 

The other food plants are Burdock, Kagwort, 
Water Betony, docks, thistles, and Verbascum. 
Hand-picking is all wo can do to check the 
damage, and seeing that the attacked haulm is 
burnt. [r. v. t.] 

Qosha.wk| a short -winged hawk of con- 
siderable size, formerly (and even still) used in 
falconry, but seldom seen now in this country. 

Qouda Cheese. — The Gouda and the Edam 
are the two leading cheeses of the Netherlands. 
The former has its name from the town of 
Gouda, a few miles north of Rotterdam and 
in the Province of South Holland. It is a fresh- 
er sweet-milk cheese {zoetemelksche kaas\ and 
also a full-milk cheese, which last appellation 
indicates a high degree of quality and condition 
if only the cheese be well made. The process 
under which it is made is marked by orderly 
cleanliness and unadorned simplicity, so char- 
acteristic of Dutch people in the rural districts 
of Holland, where dairying is pursued as an art 
and a business. 

Milk devoted to cheesemaking is obtained 
from cows in a cleanly manner, wnich might be 
cited as an example worth emulating in various 
other dairying countries. It is poured into 
clean wooden tubs or copper kettles, and there 
renneted for coagulation, which takes up from 
forty to sixty minutes. The coagulum is gently 
and slowly disintegrated to admit of and to pro- 
mote the separation of curd from whey, after 
which the curd is left for a few minutes to settle 
down and shrnk. It is then stirred again, 
slowly and gently, until separation is suffi- 
ciently advanced, and the whey is ready for 
baling out 

The whey removed, heated water — or heated 
whey — is aaded, to increase the temperature of 
the curd, and is drained off again after a quarter 
of an hour. The curd is then thoroughly worked 


and stirred about by hand, and the remaininff 
whey escapes. This done, it is cut into smafl 
pieces, rubbed or teased still smaller with the 
hands and fingers, and put into the moulds. 
These are put under pressure, light to begin 
with, and gradually increased during twenty- 
four hours. The cloths enclosing it are fre- 
quently changed, and the cheese turned each 
time, for a while at first. 

The next stage of the process consists in im- 
mersing the young cheeses in brine contained 
in a trough. Here they remain a longer or 
shorter time — from three to five days, in ac- 
cordance with the proportion of salt it is desired 
they should absorb from the brine, and from 
the salt which is scattered on the surface of 
each cheese when it has been turned over in the 
brine where it swims. When removed from 
the salt-bath, the cheeses are washed in warm 
whey, dried with a cloth, and placed on shelves 
in an airy and ventilated room free from 
draughts. 

On the shelves they are turned each day for 
a while, then two or three times a week, and 
on each occasion wiped with a cloth dipped in 
warm whey, with the object of keeping the rind 
moist and to prevent cracks from developing in 
it. The cheeses are flat-sided, and their peri- 
meter convex. Tliey are made in difierent sizes 
and weights, vaxying from 8 or 10 lb. upwards 
to 15 or even 20 lb. 

After a month or six weeks in press they are 
sold to the dealers in many cases, but sometimes 
are kept by the makers for a while longer, in 
which event they become ripe and are greatly 
improved in flavour. The dealers often keep 
them to ripen, and to obtaiir higher prices that 
inoi’e than compensate for loss of weight in 
riptming. They are, however, commonly eaten 
before they are ripe. This is when a brisk 
demand does not admit of ripening very far; 
and immature cheese is then accountable for 
much dyspepsia that would be avoided if the 
cheese had time to ripen. Dutch cheese is gene- 
rally somewhat tough, owing to the way it is 
made, and it does not compare favourably with 
equally well - made English cheese of various 
kinds. [j. p. s.l 

Qourdy the popular name for a large number 
of species and varieties of plants belonging to 
the Cucumber family. See Pumpkin. 

Gk>ut Fly» the popular designation of the 
Ribbon - footed Corn Fly {C/dorops tceiiiopmi). 
See Chlorops. 

Qoutweedf a common umbelliferous weed 
frequenting hedgerow, roadsides, and garden 
walks. See Bishop’s Weed. 

Qracllarla syrina^ella (the Lilac Leaf 
Miner), a small moth whose caterpillars are 
very harmful to lilac in gardens and shrubberies. 
The moth belongs to the Tineinee (Micro-lepi- 
doptera), and is about ^ in. in wing expanse ; tie 
fore wings are silvery to creamy white, with 
bands of bright-brown, some angulated; apex 
mostly fuscous-brown, except for two small wnite 
spots near the edge; hind wings grey; lera 

g rey to white, with brown specks. The moths 
y about sunset first in May and June, and as 
a second brood in J uly and August The first 
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brood la^ their eggs in June in clusters on the 
leaves ; m a week they hatch, and young cater- 
pillars eat their way into the parenchyma and 
tunnel the leaf; as many as twelve may be 
found in one blister. The blisters are irregular, 
and later turn brown and die. The larvae are 
semi-transparent, with the green chlorophyll 
showing tnrough the skin, and have a brown 
head, the segments much indented ; length, ^ in. 
when mature. About ten days before they be- 
come mature they leave the olisters and ciawl 
to the apex or side of other leaves and roll the 
leaves up, feeding in the rolls on the under 
epidermis, &c. They remain some days in the 
rolled leaves, and then seek shelter to pupate 
in, such as crevices of the old wood, where they 
spin a small white cocoon, from which the moths 
appear in from ten to sixteen days. The second 
brood works in a similar way to the first. 

Treatment . — All diseased leaves should be 
picked oflf in gardens and nurseries. The old 
wood may also be washed with caustic alkali 
wash in winter. [r. v. t.] 

Qracias and Grade - breeding^ of^ 
Oattle- — Grade is a very useful term, better 
known in America than in this country, and 
descriptive of an animal, one only of whose 
parents is pure -bred. A Galloway grade, for 
example, is the progeny of a Galloway bull and 
a cow that cannot be assigned to any recognized 
breed, and a herd of grade Shorthorns is one 
in which the sire was a Shorthorn bull and the 
cows were nondescript. ‘Grading up’ or grade- 
breeding is a cheap way of forming a pure-bred 
herd, and on account of the difficulty of import- 
ing pedigree females is frequently adopted in 
America with excellent results. The famous 
Booth line of Shorthorns was formed by select- 
ing in the local market good cows of unknown 
breeding, and mating them and theii’ progeny 
of successive geneiations with pure-bred bulls. 
In a new, thinly populated country, or in remote 
districts of the British Isles, this method is most 
satisfactory if the sires are well chosen and the 
heifer calves retained for breeding are of the 
right sort. It is, however, when function and 
not form is to be improved, such as the milk 
yield in cattle or the trotting pace of horses, that 
grading up proves most successful. 

Improvement in quantity or quality of milk, 
or both, can be rapialy accomplished by grading 
up, and a very valuable dairy herd evolved from 
cheap material. By recording the yield of milk, 
the worst milkers can be quickly eliminated, 
and by mating the best cows with bulls descended 
from known heavy milkers, the average yield of 
milk from the herd can be quickly raised. As 
^ example, a milk-testing society in Sweden, 
in six yeai^ by grading up its herds increased 
the milk yield from 670 gat. per cow to 876 gal., 
and the percentage of butter fat fi*om 3 09 to 
3*21. [r. b, g.J 

Oraclinf^ of* Farm Produca. — That 
farm produce should be graded, Uiat is, sorted 
out into grades or different qualities before being 
ofifored for sale, is as essential as in the case of 
other products that vary in their quality. The 
tanner would never think of throwing the whole 
of his hides into a heap and selling t^m by the 


tom nor would a potter offer the whole contents 
of nis kiln without a very careful process of 
sorting. The essence of the whole matter is that 
certain classes of articles suit particular kinds 
of buyers; there are those who will have the 
best, there are those who must have the in- 
ferior, but there is practically nobody who wants 
all kinds jumbled together; and experience has 
shown that by sorting out the qualities to suit 
the buyers, better prices are made of the whole. 
This rule applies just as much to the products 
of the farm as to any others, but its importance 
does not seem to be generally realized. 

It is true that the farmer has to contend with 
many difficulties in the grading of his produce, 
owing to the smallness of the Bulk or tlie diffi- 
culties of separation, but it is probable he might 

f rade with advantage far oftener than he does. 

[e has learnt from experience that it is absurd 
to try to sell an obvious ‘waster’ with a bunch 
of healthy^ cattle, and no farmer with a shadow 
of business instinct would dream of mixing 
his gimmers or threaves with broken-mouthed 
ewes when exposing them for sale. There is no 
doubt that, as far as the size of his lots will allow, 
the farmer does grade his live stock, but there 
are other products to which grading might be 
applied with advantage. 

Barley is a case in point, v Nothing but an 
evenly ripened sample of good colour and free 
from dirt is of any use to the maltster, and for 
such samples he is willing to give a good price; 
but should the sample bo uneven, dirty, or badly 
dressed it is useless to him, however good the 
colour, and it becomes a grinding barley with 
a much lower value. How can this be graded? 
In the first place, all laid, overripe, or unripe 
patches in the field should be cut out and carried 
to a separate stack. The rakings should never 
be used to top up a stack of good barley, as is 
often the case, for pieces of dirt are sure to ap- 
pear in the sample. The stack should stand long 
enough for the whole to have become equally 
dry throughout, otherwise in humineling some 
of the kernels will have the awns left on, while 
others are skinned. The barley should then be 
well blown and dressed, so as not only to remove 
the weed seeds, but also to remove all kernel* 
below the average size. These smaller grain* 
are in nearly every case imperfectly ripened, 
and would not only spoil the appearance of the 
sample, but injure its malting quality. The re- 
sult of this thorough dressing may be to reduce 
the bulk by 20 per cent or more, but the tailing 
are still a useful grinding barley, and the bulk 
will realize a higher price. 

Oats should be treated in a somewhat similar 
way, being well clipped in the hummeler, and 
then thoroughly dressed to remove not only the 
light grains, out the small and the extra large as 
well. With gi-ain of all kinds a ^eat deal more 
care than is usually given should be exercised 
in removing all damp and grown kernels, even 
if it means the sacrifice of the whole roof of the 
stack, for many a sample is completely ruined 
by a very small percentage of damp gram, which 
could easily have been profitably used at home. 

Wool is another product upon which much 
money i* lost every year for want of grading. 
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Grading of Farm 

The colonial farmers are exceedingly careful in 
the grading of their wools, and the good prices 
realized for their wools are not a little due to this 
cause. No manufacturer wants mixed wools; his 
business usually demands a particular quality — 
it may be the finest or the poorest, but no other 
grade is of any use to him, and if he buys mixed 
wools he buys them at such a price as will en- 
able him to di^ose of what he does not require 
at a profit. Ine most imp>ortant point in the 
grading of wools is the staple, and fleeces of the 
same length of fibre and fineness should be put 
together. Ewe wool should be packed sepa- 
rately, and the greatest care should be taken to 
see that all pieces of grass or straw are picked 
out, as well as all tag-locks and patches that are 
badly stained. There is a market for this dirty 
wool at a price, but very few people want it; 
and it is an unfortunate fact that so badly have 
buyers been deceived in the past, tliat they make 
a much greater allowance in price for dirt than 
is necessary in most cases, and the many suffer 
for the sins of the few. 

The large farmer with his thousands of fleeces 
has little excuse for not grading, but with wool 
as with many other products of the smaller far- 
mers, each one has not a sufficient quantity to 
make accurate grading a possibility. For such 
farmers co-opei’ation is an essential, and it is pos- 
sible to conceive a co-opemtive society amongst 
the farmers of a particular district so grading 
and packing their wool as to realize prices at 
least equal to those obtained for colonial wools 
of the same quality. 

This co-operation for the sale of properly 
graded produce has been brought to a high state 
of perfection in many parts of the (Continent, 
and there are several successful examples of it 
in this country. The bacon, butter, and eggs 
received from Denmark and France are examples 
of co-operative production, grading, and sale; 
while we have in this country a society in the 
east of England that grades barley and other 
corn for its members, besides selling pigs, poul- 
try, eggs, and other products ; several societies 
that devote themselves principally to the grad- 
ing of eggs; some in Wales that grade, blend, 
and pack their members’ butter, others in differ- 
ent places that grade and sell their members’ 
fruit and vegetables. It would be interesting 
to mention all the methods pursued by these 
societies in placing their produce on the market 
in the most attractive and profitable manner, 
but space forbids more than the mention of one 
or two. It is well known that the British egg 
as generally found in shops is not by a long way 
the type of freshness and reliability. This is 
not only due to the fact that the eggs are not 
looked up with sufficient care and regularity, 
but because, the Quantity being comparatively 
small, they cannot be marketed more tnan about 
once a week. In a co-op)erative egg-grading 
society the eggs are collected, or delivery is in- 
sisted upon, at least two or three times a week. 
Immediately the eggs are received at the depot 
they are passed over an egg-tester and all stale 
or cracked eggs are rejected. Those that have ! 
passed the test are then sorted into sizes, packed I 
in boxes or crates, and de^tched the same day. I 


Produce — Grafting 

The result is that these eggs gain a reputation 
for reliability, the demand in most oases exceeds 
the supply, and prices are considerably enhanced. 
Fruit is now lining dealt with in a somewhat 
similar way, with the result that each buyer can 
have exactly the grade that suits his paHicular 
business. The best qualities of such fruits as 
apples and pears, when carefully selected and 
packed in tissue paper in small boxei^ realize 
exceedingly high prices, while there is also a 
ood demand for sound fruit of a second quality, 
t is probable that in many cases the first-grade 
fruit alone out of an ordinary consignment will 
realize as much as the whole consignment would 
have done when marketed in the usual way, in 
which all kinds or qualities are mixed together. 
Both on the Continent and in the New World 
our competitors are teaching us much in the way 
of putting our produce on the market in its 
most attractive form; and although a good many 
British farmers still continue to market their 
produce just as their grandfathers did when 
locomotion was both slow and expensive, the 

E resence of a considerable quantity of graded 
iritish produce on our markets shows that the 
farmer is waking up. [w. m. t.] 

Qraftln^. — This is an operation in which 
two cut surfaces of the stems of the same species 
or of different species of plants are placed so as 
to unite and grow together, its object being to 
modify in some way the growth or behaviour of 
the upper portion, or scion, by the influence upon 
it of the lower portion, called the stock. Wnen 
tlie parts have become united there is perfect 
continuity between the two, yet the specific 
characters of neither are appreciably affected 
by the interchange of juices (food). Thus if a 
peach shoot is grafted on the rooted stem of a 
plum, the shoot continues to develop only peach 
leaves, flowers, and fruits as long as it lives; 
and if a shoot of the plum stock were allowed 
to grow, even after twenty years’ union with the 
peach it would be found to produce only the 
normal leaves, flowers, and fruits of a plum. 
There have been a few recorded instances of 
the stock having been slightly altered in char- 
acter by the scion, but they do not affect the 
cneral principle. The anomalous graft-hybrid 
nown as Adami is the only known in- 

stance, notwithstanding the many millions of 
plants that have been grafted, in w^hich a ming- 
ling of cells has taken place and resulted in a 
fusion of the characters of stock with scion. 

There is an adhesion of parts, a passage of 
fluid from stock to scion and from scion to stock, 
and this has a modifying influence on growth. 
If the stock is a more vigorous grower than the 
scion it will communicate some of its vigour to 
the scion, and vice versa. This fact has been 
largely turned to account by gardeners, and 
grafting is very largely practised in the pro- 
pagation of many kinds of trees, shrubs, &c. 
Practically all the named varieties of fruit-trees, 
viz. apples, pears, plums, cherries, peaches, and, 
in the case of the best varieties, oranges, man- 
goes, cocoa, &a, are multiplied by means of graft- 
ing (or a form of it, known as budding); like- 
wise the best roses, rhododendrons, and many 
oUier decorative plants. The best application 
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of the art of grafting, by means of which an im- 
portant European industry, namely, grape grow- 
ing, was sav^ from destruction by phylloxera, 
an insect which attacks the roots or tne common 
^rape yine, was the use of another species of Vitis, 
immune to the attacks of this louse, as a stock on 
which the grape vine was successfully grafted. 

There are various modes of grafting. The 
principle is shown in fig. 1, A l^ing the scion, 
B the stock. The best results are secured by 
employing stock and scion of the same thickness, 
so that there is a complete union all round; but 
if the stock is thicker than the scion, then the 
latter must be placed so that its bark at the base 
and on one siae is in contact with that of the 
stock. The two are then bound together, and 
the binding covered with clay or grafting-wax 



Fig. 1.— Whip- Fig. 2. 

grafting 


to keep out water and air until a union has been 
effected. Other forms of grafting are shown in 
figs. 2 and 3. 

Budding is a form of grafting in which the 
scion consists of only a portion or the bark with 
a bud. This is inserted underneath the bark of 
the stock by slitting and raising the latter (see 
Budding). The art and principles of grafting 
are understood by expert gardeners. The opera- 
tion is one reauiring skill and experience, as 
well as a knowledge of the affinities and habits 
of the plants operated upon. Only plants that 
are closely related to eacn other can oe success- 
fully grafted. Unfortunately this is not always 
recognized, and grafting as a useful garden art 
has in consequence fallen into ill repute. 

[w. w.] 

Qrmln, a general term used in agriculture 


for the fruits (caryopses) of those crops which 
furnish the staple fo^ of man. The term thus 
refers in this country to the grain produce of 
the four cereal crops, wheat, barley, oats, and 
rye. In America, maize and rice are also in- 
cluded. The cereal grains are especially char- 
acterized by their nchiiess in carbohydrates, 
notably starch. The proportion of carbohy- 
drates ranges from about 60 to 60 per cent in 
oats up to about 66 to 76 per cent in the * naked’ 
grains (wheat, rye, maize). The proportion of 
albuminoids ranges generally from about 8 to 10 
per cent in malting oarley up to about 11 to 13 
per cent in wheat. Oats and maize are further 
chai*acterized by the presence of an appreciable 
proportion (4 to 7 per cent) of oil. The albumin- 
oid ratio usually ranges from about 1 : 7 (oats) 
to 1 : 10 (maize, barley). Most of the starch 
and a considerable proportion of the albuminoid 
matter is contained in the endosperm. This is 
enclosed in fibrous coatings, the number, nature, 
and thickness of which vary in the different 
grains. The total amount of these coatings 
ranges from about 26 per cent of the whole 
grain in the case of the oat, down to less than 
1 per cent in the case of wheat, rye, and maize. 
Owing to their fairly concentrated and digestible 
nature, the grains and the ‘offals’ (bran, sharps, 
&c.) obtained from them in the milling process 
form the most widely used, and in many ways 
the most important of foods. See arts. Barley, 
Oats, &c. [c. c.] 

Qr^rii of. See Milling. 

Grain Drills. See Drills. 

Grain -drying: Sheds and Racks.— 
Many attempts have been made to dry cereals 
by artificial means. In late and wet districts it 
has long been the custom to build grain in stacks 
of ‘sow’ shape on timber, and even dry stone 
dykes and hedges have been utilized for this pur- 
pose. In recent years those devices for securing 
the passage of a drying current through stacks 
of sheaves have undergone considerable develop- 
ment, and at present at least two efficient grain- 
drying racks are before the public. There is 
the form invented by Mr. John Richnjond of 
Dron, Perthshire, known as the Richmond rack, 
with a modification of it, which consists of a 
Richmond rack and a shed comparable to a 
Dutch barn ; and the rack invented jointly in 
1907 W the Rev. John M‘Ain8h, B.D., and Mr. 
Chas. Robertson, Strathbraan, Perthshire, which 
was shown at the Highland and Agricultural 
Society’s Show in 1908. 

The Richmond rack consists of two sides 6 ft 
apart, which are made up of two straining posts, 
one at each end, with intermediate posts 4 ft 
apart. Each of these rows of posts carry two 
systems of wire, an outer and an inner, which 
are strained and suspended so that they can be 
packed with sheaves, which are supported by the 
wires, so that one layer does not rest or press on 
that underneath, ^us the sheaves are kept 
free and open, and dry readily. The rack, which 
may be any length, is usually built 100 to ISO 
yd. long, and stands 16 ft. high. It is covered 
by a corrugated iron roof, and owing to the large 
surface exposure requires to be well anchored to 
the grouno. 
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Grain-drying Sheds and Racks — Gram 

What is claimed to be an improved form of into ‘condition’ quickly. Moreover, no thatdi, 
the Richmond rack was erected at Glenormiston, ropes, props, or bosses are requir^ and the 
Peeblesshire, in 1907. This * Improved Grain- moving of stocks in bad weather is obviated, 
drying Shed’ is essentially a Richmond rack, but On the other hand, it cannot said that 
the two sides are 24 ft. apart, and consequently the Richmond rack has so far received a large 
a large space is provided between the two tiers amount of appreciation from agriculturistSj ex- 
of sheaves, and this space being under cover, cept in particularly humid districts and in situa- 
forms a shed or Dutch barn and a Richmond tions where the fields are much sheltered by 
rack all in one. woods. The practical drawbacks are that the 

It is claimed for both of these racks, that in work of filling the rack is much slower than 
addition to saving grain and straw in a bad in stacking, besides requiring an extra hand, 
season, grain can be cut, carted, and secured and the frequent emptying and refilling neees- 
the same dav, and even wet grain may be put sary, unless a very large rack is available, means 
into the racK to dry; and that the grain gets much handling and loss of time and grain; while, 



Grain -drying Rack at Glenormiston, Peeblesshire 


if the sheaves be left in it for the greater part stooked. It has the merit of being simple, 
of the season and not stacked, the straw becomes easily constructed, and portable. The initial 
too dry and brittle to be palatable fodder. An- cost is about 28«. per acre of crop, but the struc- 
other drawback in practice is the difficulty of ture should last for many ^ears, and as the 
adequate protection from birds. But while all bars are 4 in. by 2 in. and the battens 16 ft 
this may oe true, there is little doubt that an long, they can be readily diverted to other pur- 
extension of the system of putting up grain in poses if desired. [w. Bru.] 

racks would on the whole be benem^ial. Qrain Rent^ rent paid in kind: a common 

The M‘Ainsh-Robert8on rack differs from that custom followed when money was scarcer. See 
already described in being collapsible and port- Rent. 

able, and in having no roof. The grain put upon Qrmin WMvilf a small beetle which does 
it is built and he^ed out into a ‘ sow ’-shaj^d great destruction in stored grain or malt. See 
stack and thatched in the ordinary way. The Oalandra. 

structure consists of supporting frames set verti- CIraJp- — Graips, or stout forks with three or 

oally across the sow-stack at intervals of 15 ft. more tines, are used for many purposes on the 
On these rest the ends of horizontal battens on farm. They differ from ordinary hay forks in 
which the grain is built, the weight of five rows that they have a square tread to enable the 
of sheaves being supported on each set of battens, user to force them into ground or other hard 
This rack is really a systematic, simple, and efiS- material by the aid of the foot. Though some- 
cient method of arranging timber on which to times made with long handles, a short spade 
build and dry grain. The cross bars, the longi- handle or helve with a pronounced bend at the 
tudinal bars, and the air vents are so arranged socket is the best type. See Forks. 
that sheaves are kept in jxisitioi^ that top pres- [w. j. u.] 

sure is relieved, ana sumeient air circulation is Qrmm (Oicer arieiinum) is a leguminous pLuit 
permitted to dry and preserve the crop in good indigenous to India. Its seed is now importail 
condition without causing it to become too into Great Britain in increasing quantities as a 
brittle. It is claimed for this rack also that cattle food. It is rich in proteios, as follow 

the crop can be stacked right off withqut being ing analysis will show : — 



M AINSH-ROBERTSON GRAIN DRYING RACK 
SHOWING COMPLKTKD STACK RESTING ON FRAMEWORK 
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Peroeotage 


connKTslUon. 


Gram. 

Peas. 

Proteids 

... 21*6 

26*4 

Ethereal extract 

... 4*6 

3*4 

Digestible oarbohydrates 

.. 61-2 

02*2 

Fibre 

... 10*0 

4*6 

Ash 

... 2*8 

30 

Houture 

... 9*8 

11*4 


100*0 

100*0 


Compared with the analysis of peas, it app^rs 
to be of nearly equal feeding value. It is a 
little poorer in proteids and contains more fibre. 
It is said to give very good results with dairy 
cows, when used for replacing beans and peas 
in a ration. It is cheaper than the latter foods, 
and is not as yet widely known. [r. a. b.] 

QramlnMft« See Grasses. 

Qranary. — ^This is auxiliary to the barn, 
and consequently more or less central as regards 
the other buildings of the homestead. Wherever 
it is possible the granary is placed overhead, 
grain keeping better in such a position in our 
damp climate than it does on a ground floor. 
The granary is more or less a part of the com- 
missariat department of the homestead. Chief, 
however, among its duties is the storage of 
^rain between the time it is threshed out and 
its delivery to the purchaser. But if fitted up 
suitably for the one purpose it answei’s for the 
other. At some farms there is very little hold- 
ing over of grain, therefore not much call for 
granary accommodation. At most, however, 
there is increasing call for room of this sort for 
commodities that are to be consumed at the 
place. The simpler the granary is arranged as 
r^ards construction of walls and roof, the more 
enective will it be. Usually the want of con- 
trivances to save labour in handling the stuff 
being stored in the farm granary betrays the 
lack of inventive faculty in this respect on the 
part of the agriculturist. It is for the estate 
manager, however, to construct the building in 
such a way that it can perform its end to the 
best advantage, irrespective of how the occupier 
may set about handling the stuff it is intended 
to hold. It must of course be judiciously placed 
in relation to the other buildings. A good strong 
floor (whether it be of wood or of concrete) is the 
first essential. We have witnessed the collapse 
of a granary floor with its load of oats on to 
the floor beneath, through non-attendance to 
this point. There is no need to have the side 
walls of the buildings more than 6 ft. 6 in. above 
the level of the granary floor. The roof is almost 
certain to be of the couple type (see Roofs), in 
which case, with the ties at 18 in. above wall- 
head level, we get a clear head-room of 7 ft. In 
every case the wall -heads should be filled in, 
that is to say, the angle between the top of the 
wall and the roof boards should be built up. If 
this be left open it is simply a gathering place 
for dust and rubbish. We believe in lining the 
face of the walls with wood. If straps be built 
in the wall for the purpose, there is nothing to 
do but to secure the boards to these. A good 
^an is to set these straps with a projection of 
half an inch or so bevond the face of the wall, 
and before lining with wood to plaster the wall 


with cement Audi with these straps, after which 
neither mouse nor rat can won behind the 
boards. With side walls finished in this way, 
one can heap grain against either or both, as 
well as along the centre of the floor. And there 
is no reason why there should not be air inlets 
along both sides. With these adjustable by 
hana, one could control draughts through the 
place ; and if properly guarded with perforated 
zinc they would suffer no harm from a heap of 
grain lying against them, while the grain would 
be all the better for the air they passed into it 
We would have the light by way of the roof 
through hinged skylights capable of being 
thrown wide open and thereby admitting of the 
exit of dust at one time and the entrance of 
fresh air at another. And on the ridge we have 
zinc ventilators fitted up for the purpose of 
keeping the air within the building on the move 
at all times. The aforementioned particulars, 
together with the planing of all the roof wood 
exposed to view, give a place as useful as may 
be wished for, and at little more cost than the 
crude-looking places we so often see being put 
to service in tnis connection. [r. h.J 

Qranite- — This is probably the most widely 
diffused igneous rock in the crust or outermr>8t 
shell of the earth. It contains «ome 72 per cent 
of silica, and quartz is consequently an imp(>r- 
tant constituent in it. Orthoclase or microcline 
felspar is an essential, and 8 per cent of potash 
is frequently present. Soda-lime felspars are 
almost always found, in varying proportions. 
Some of the potash may occur in the muscovite 
mica, which is the common third constituent. 
Biotite (dark mica), also containing potash, and 
even hornblende may be present. The rock is 
completely crystalline, having cooled a long way 
below the surface, and it has subsequently be- 
come exposed by denudation. It sends off veins 
into surrounding rocks, and may alter clayey 
sediments over wide areas into crystalline schists, 
and limestones into crystalline marbles. Most 
granites now exposed on the surface were con- 
solidated in early geological periods ; but those 
of the Red Hills of Skye, or central Mull and 
Arran, and of the Mourne Mountains, are of 
post-Cretaceous age. Very many granites in 
our islands, like those of the Leinster Chain and 
of the Southern Uplands of Scotland, are post- 
Silurian and early Devonian. 

Very often, by subterranean action, masses 
of granite have become altered before being 
exposed upon the surface. The felspars have 
become largely replaced by minutely developed 
potash -mica, or by powdery kaolin. Wlien 
denudation reaches the mass, these decaying 
felspars are readily washed out, the kaolin going 
away as a fine clay ; the quartz and original mica 
remain behind, with broken-down f^spars, as 
a coarse sand. Tlie same process also goes on 
slowly at the surface, under the influence of 
the carbon dioxide of atmospheric waters. The 
acid action of a layer of peat similarly rots the 
granite rock beneath it, and granite long ex- 
posed to permeating waters may be quite soft 
and friable to a depth of several feet from the 
surface. Projecting masses of granite weather 
along their joints, which are omn tabular or 
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bro^y curving ; and the crumbling that goes 
on along these surfaces causes the solid rock to 
break up into a mere pile of blocks and boulders. 
Such is the origin of the rough ‘clatters* of 
Dartmoor, and a great number of stones have 
usually to be removed by blasting before a 
granite area can be cultivated. Granite areas 
often form high moorlands, since the rock comes 
up in the cores of moun tain >f olds and also re- 
sists weathering better than the sediments on 
each side. Yet, even when worn down to a more 
accessible level, the boulder-strewn ground, with 
its bare rock often visible over many square 
yards at a time, is suitable for little but rough 
pasture, or for the growth of coniferous timber 
that requires little depth of soil. [o. a. j. c.] 

Granite Soils. — The soils derived from 
granite are of different types, varying accord- 
ing to the mineral ogical composition of the 
rock, and to the situation in which the soils 
have been formed. When the formation occu- 
pies an elevated position, as it usually does, the 
soils are thin barren sands or gravels suppoit- 
ing a comparatively worthless vegetation, or 
overlain by a covering of peat. These sands 
or gravels are really the residue left after the 
finer materials have been washed out from the 
original rock detritus, and they contain crystals 
of all the constituents of granite and small frag- 
ments of the originating rock. The 
finer matter carried down by the 
rain-wash to the lower levels may 
form, at the foot of the granite hills, 


stretches of poor wet clays, which require liming 
and draining before they can be profitably used 
as arable land. Some granites, possessing felspar 
and quartz in fairly well-balanced proportions, 
weather down to loams of comparative fertility. 
Soils of this description are to be met with in 
Cornwall ; they need but a dressing of lime to 
convert them into valuable wheat and barley 
lands. Chemically, granite soils are rich in 
potash, but generally poor in phosphoric acid 
and lime. Much of the potash shown on analysis 
remains long unavailable, owing to the slow 
decay of the felspar and mica in which it is 
locked up. [t. h.] 

Qrape. See Grape Vine. 

Qrapes, the popular designation of Grease, 
a malady which affects horses* legs. See Grease. 
Qrape Sun^ar. See Sugars. 

Qrape Vine {Vitu vinifera), the most im- 
portant of the 250 species of Vitis (nat. ord. 



Fig 1 —Section of Lean-to Vinery, showing Border, &o. 


AmpelideseX distributed mostly in the tropical 
and subtropical regions of the world. As now 
known, V, vinifera is a variable plant of scandent 
habit, the stems sometimes thick and woody at 
the base, the annual shoots long and more or less 
zigzag, and the leaves heart-shaped, lobed, smooth 
or hairy, and deciduous ; flowers on short axil- 
lary peduncles, small, green or red-brown ; fruit 
a berry of variable size and shape, black, green, 
or yellow when ripe, pulp juicy and edible; seeds 
several Where the plant is wild it climbs up 
large trees to a considerable height and bears 
fruit freely. According to Vilmorm, the records 
of the cultivation of the vine for the making of 
wine go back 6000 years. It has varied so much 
that ^ere are said to be about 2000 described 
varieties known. This vaiiation has extended 
to constitutional hardiness, the wide range of 
temperatures in which the different forms may 
be successfully grown having no parallel among 
domesticated races of plants. Some are hardy 
in England, whilst others, like Muscat of Alex- 


andria, require a tropical temperature to come 
to perfection. There is evidence that the vine 
was largely grown in the British Islands cen- 
turies ago as a hardy shrub for the sake of its 
fruits, and in South Wales to-day there is a vine- 
yard in which grapes are grown for wine-making 
on the same principle as in southern Europe. 

In this country the grape vine is most valued 
as the producer of fruit of first-rate quality 
when grown under glass with treatment of a 
more or less forcing character. The art of grape 
growing is essentially a British one; in no coun- 
try in the world can such high-class fruit be 
seen as that grown in private gardens in this 
country. It is true that the methods of the 
champion grape grower are expensive, but he 
has Bucceedea in showing that by devoting 
great care and skill to their cultivation, grape 
vines may be made to yield annually large crops 
of large, delicious berries, surpassing m their 
juiciness and flavour all other kinds of fruit 
The art of grape growing as practised by the 
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most expert gardeners is on a higher plane than 
that of the ordinary growers. Fortunately the 
plant is so good-natured that with compara- 
tively little attention, if only the essentials are 
present, it will grow and yield annually a crop 
of average fruit. These essentials are a sunny 
greenhouse, a border of good soil, and properly 
planted canes of varieties suitable for the pur- 
pose. Fig. 1 shows a lean-to vinery of the kind 
preferred by many grape growers. It is not 
necessary to have alx)rder outside as well as 
inside, nor is it worth while to attempt to grow 
vines on the back wall of the house. A span- 
roofed house would be preferable if more space 
is required. The vari- 
ous operations neces- 
sary tor the develop- 
ment of growtn, 
flowers, and fruit are 
set forth in most books 
on gardening, includ- 
ing some which deal 
with vine culture only. 

The best soil for tlie 
grape vine is a fibrous 
loam of somewhat cl&y- 
like consistency. To 
this should be added 
lime rubbish in the 
proportion of 1 to 6, 
and i*in. bone manure 
in the pr^ortion of 
1 to 12. The border 
should be 3 ft 
deep, with 6 in. 
of brick rubble 
as drainage. The 
vines should be 
planted 5 ft. 
apart in Febru- 
ary. For fruit to 
ripen in Septem- 
ber, they should 
be started to 
grow the first 
week in April by rais- 
ing the temperature of 
the house to 60° F., in- 
creasing it to 70° when 
they show flower. In 
warm sunny weather 
the temperature may 

rise to 80° or more. Ventilation reauires careful 
attention; generally the air should oe kept fresh 
and buoyant, without risk of chill from draughts. 
Plenty of atmospheric moisture should be af- 
foixied from the start until the fruit begins to 
colour, and the plants syringed two or three 
times a day until the flowers expand, after which 
syringing must be discontinued. After the fruit 
has l^n gathered and the leaves have fallen, 
the house should be kept cool and airy. Prun- 
ing is of two kinds, spur and long-rod, the former 
being the cutting away of the annual lateral 
rods to within half an inch of their base, as shown 
in fig. 2. This is the method generally prac- 
tised. The best varieties for cultivation under 
glass are: Alicante, Black Ehuubro, Foster’s Seed- 
ing, Gros Colman, Madresfield Court, Muscat of 



Fig. 2.— Spur-jpruiied Three- 
year-old vino Stem 


Alexandrii^ and Mrs. Pince. For cultivation in 
the ^n air. Black Cluster, Miller’s Bur^ndy, 
and Myal Muscadine are recommended. For an 
unheated greenhouse the most suitable variety 
is Black Hambro. [w. w.] 

Qrapa Vine.— Funf^us Pieeaaes and 
Ohiorosis.— 

Powdery Mildew {Uncinula spiralis or Oi- 
dium tuckeri, fam. Erysipheae, ord. Ascomycetes: 
see Fungi). — White or greyish mouldy patches 
on upper surface of leaves, and on other parts ; 
discoloration follows slowly, and the leaves may 
fall off* prematurely. Grapes with mildew swell 
irregularly and frequently split open. The winter 
ascus-fruit stage is rarely seen. 

Treatment. — Flowers of sulphur, used as fol- 
lows: (a) Dusted or blown over the foliage; (!>) 
made into a paste with water, with or with- 
out addition of lime, and painted over heating 
pipes of greenhouse ; (c) heated in a large pan, 
taking care that it does not take fire. A not- 
water method is also recommended (Gardeners’ 
Chronicle, May 27, 1899). Spray fluids used for 
other fungi are also effective. 

Downy Mildew (Plasmopara viticola, ord. 
Phycomycetes : see Fungi).-— This resembles the 
last, but the white covering is more transparent. 
Leaves when attacked become rapidly discoloured 
and fall prematurely. If the attack is severe 
the fruit does not swell, and the plant is im- 
poverished for next season. The life-history is 
illustrated in art. Fungi. 

Black Rot or Anthracnose {Oloeoeporium 
ampelophagum). — This appears on grapes as 
sharply defined rounded spots, at first Drown, 
later with a brown margin and an ash-grey 
centre; the damage j^netrates deeply, and the 
grapes shrivel up. Similar spots appear on the 
leaves, and frequently fall out, leaving holes. 
The minute sporules are given off* from small 
cavities. 

Treatment for Leaf and Fruit Funai. — All 
forms of spot or mildew are checked or aestroyed 
W Bordeaux mixture of medium strength (see 
Fungicides); apply before buds open, again 
after flowering, ana repeat in fourteen days. If 
later spraying is deemed necessary, cupram is 

E referable, as it does not disfigure the fruit. 

during the resting period, stems should be 
washed with some solution containing iron sul- 
phate. 

Sclerotium Disease (Sclerotinia fuckeliana ). — 
Stages of the life-history (see fig.;: (a) velvety 
olive-brown mould on fading leaves, shoots, and 
fruits — from this abundant sporules are given 
off; (6) sclerotia, minute tuberous black masses 
of resting fungus filaments, on dead remains of 
vine; (c) ascus-fruits (peziza-cups) produced from 
sclerotia and giving off ascospores. 'The fungus 
is very common on faded leaves and flowers of 
many greenhouse plants, generally as a sapro- 
phyte, but also becoming parasitic. An allied 
species causes clover sickness (see that article). 

Treatment. — Increase ventilation and decrease 
moisture of greenhouse. During the resting 
season, remove top few inches of soil, and wash 
the house with lime. Bordeaux mixture is also 
recommended. 

Chlorosis or yellow leaf is due to lack of avail- 
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mble iron in soil ; it is common on calcareous soOs. 
Successful treatment hj a vine grower recently 
came under our notice: holes were bored in the 
stems, filled with iron sulphate, and plugged up; 
in a few weeks the leaves became green, and a 



Brown Vine Mildew (S<ieroHnia fuekelianti^ 


1, Summer fmlt on portion of a Vine leaf (rednoed in 
size). 2, Summer fruit (natural size). 8, Portion of 
summer fruit (magnified 800). 4. Winter fruit sprinring 

from a small bla^ sclerotlum (natural size). 5, Mode 
of spore formation in winter fruit (magnified 200). 
{Journal Royal Horticultural Society.) 

good crop was secured The disease is not con- 
fined to the vine, and may appear in orchards. 

^Shanking’ or premature fall of grapes, ^gum- 
mosis\ whidi attacks woody stems, and ‘ brown- 
ing* of foliage are obscure diseases, generally due 
to defects in cultivation. [w. g. s.] 

QrmpholitHa pisana (the Pea Moth or 
Maggot). — In June these moths appear, and the 

a 

Qrapholitha pisana (Pes Maggot, MoUi) 

1, 2, Caterpillar, nat. aize and mamified; 8, 4, moth, 
nat aize and magnified. 

female deposits her eggs in the blossdm and 
upon the young pea-pcm; the caterpillars from 
them eat into the peas, and thus tney become 
^maggoty*. The caterpillars are pale-yellow, 
with a few scattered hairs and three lines of 
brown dots down each side, being about eight 
on each segment ; the head is black, as well aa 
two huge patches behind it^ and the six pectoral 


legs; the eight abdominal and two anal feet are 
fieshy. Fig. 1 shows the caterpillar on a pea 
which it has eaten, throwing out the excrenaeut. 
The caterpillars spin a fine cocoon in the earth, 
within which they change to pupw in the spring, 
and the moths hatch in June; tne wing expanse 
is seven lines, the wiugs being mouse-coloured 
and satiny; the upper ones lie over the back, 
covering the under ones in repose (as in fig. 3); 
there are several short white streaks on the 
outer edge, except at the base, and a silvery oval 
ring near the posterior margin, within which 
are five short black longitudinal lines. 

Prevention and Remmies . — The haulm in gar- 
dens should be cleared away at once and burnt 
after the crop is gathered. This is best done on 
the ground where the peas have grown. In field 
cultivation, where the haulm cannot be lost, all 
that can be done is to deeply plough the land so 
as to bury the pupse. [j. o.] 

[F. V. T.] 

OrmBsa m — This is the common name ap- 
plied to that very important order of monocoty- 
tedonous plants called Graminese. The object 
of this article is to explain those peculiarities 
upon which the agricultural value of grasses 
depends, and also to indicate those points of 
construction which must be noticed in order to 
distinguish one species from another when in 
leaf, when in ear, and when in seecL 

The various details are considered under the 
following heads : — 

I. Distinction between grasses and their 
allies. 

II. Parts of a grass plant. 

III. Tillering. 

IV. Duration of life. 

V. Modes of growth. 

VI. Height of glasses when in ear. 

VII. Natural habitats of grasses. 

VIIL Soils for grasses and indicator grasses. 

IX. Grass leavea 

X. How to know grasses by their leavea 

XI. Grass ears. 

XII. How to know grasses by their eara 

XIII. Grass seeds. 

XIV. How to know grasses by their seeda 

XV. Impurities ancf adulterants of commercial 

seed 

/. Distinction between Grasses and their 
Allies (figs. 1, 2, and 3) 

The name ‘grass* is often applied to plants 
which are not at all grassea For example, 
clovers, sainfoin, and tM like are often spoaen 
of as ‘artificial grasses *. These plants are utterly 
unlike grasses in their construction, and should 
be called — what they really are — leguminous 

! >lanta Again, sedges (Cyperaceee) and rushes 
Juncacete) are often confounded with grasses 
because of a superficial leaf resemblance and 
flower resemblance. Attention to the following 
points of distinction will prevent such confu- 
sion. Grass leaves are always arranged in 
two rows, never in three <»* more; the 
of the leaf is fiat, rarely <^lindncal, and never 
triangular ; the leaf -sheath is split dawn one si^ 
(fig. ^ and not entire. Exceptions oocur in hand 
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where Uie blade is folded together ee as 
to resemble a cylindrical’ bristle ; and in Wavy 
Hair Grass (^Aira JUxuo^a) the leaf blade acinally 
is a solid bristle. In Cocksfoot, again, the leaf- 
sheath is entire, and the same is the case with 
Brome grasses. The grass stem takes the form 
of a hollow cylindrical straw, and is neither 
solid, nor filled with pith, nor triangular. Only 



Fig. 1 Fig. 2 Fig; S' 


Fig. 1. — Diagram of Wheat Graio, viewed from the back. 
1, Baaal end with embryo ahinhif through the akin. 2, 
A^cal end. 

Fig. 2.— Diagram of Grass, showing (1) the hollow stem 
surrounded by (2) the split leaf-sheath. 

Fig. 8.— Diagram of Sedge, showing tlie solid triangular 
stem (1) within the entire triangular leaf-sheath (2). 


in tropical grasses, such as Su^r Cane, and 
in certain ceceals, such as Indian Corn, is 
the straw solid. The grain of a grass has a 
very characteristic structure: it is filled with a 
starchy substance (endosperm tissue), and shin- 
ing through the skin of the grain the embryo 
is easily seen at one end (the basal end). It 
is now easy to specify the distinctions between 
grasses and sedges on the one hand, and be- 
tween grasses and rushes on the other: — 


OrasifS, 

leaves in two rows. 

Hplit loaf -sheath. 

Stem cylindrical and hol- 
low. 

The grain shows the embryo 
at one ^ud. 

Grasses. 

I.ieaf -blade flat usually. 

Stem hollow. 

Flowers concealed within a 
husk of pales ; three sta- 
mens i>er flower. 

Fruit a one-seeded grain. 


Sedges. 

lieaves in three rows. 

Entire leaf-sheath. 

Stem usually triangular 
and always solid. 

Grain does not show the 
embryo. 

Rushes. 

Leaf -blade cylindrical ; flat 
in Woodrush (Luzula). 

Stem solid. 

Flowers exposed; six sta- 
mens per flower. 

Fruit contains several seeds. 


ahoot, buds are pFoduoed, and from these bude 
aesr; and extra shoots are developed later o«« 
These extra shoots are the tillers. Hue tillev^ 
iag or stooling-out process is the same as that 
by which a tree increases the number of its 
branches, only, in the case of the grass the 
branch -shoots or tillers are product at or 
under the ground, instead of higher up in the 
air as is the case for a tree. The thickening 
of a sole of grass and its yield of produce evi* 
dently depend upon the production of an in- 



//. Parts of a Grass Plant 

The body of a grass plant (fig. 4) is composed 
of fine fibrous roots for absorbing the minerals 
plus water from the earth, and of shoots for 
manufacturing organic foodstuffs from inorganic 
materials. Each shoot bears its own bunch of 
fibrous roots at the base, and young shoots 
(buds) in the axils of the lower leaves. The 
shoot starts as a bud, develops into a leafy 
shoot, and dies after it has produced its straw 
and ripened its ear. 

///. Tillering 

TiWeiing is the process by which one shoot 
gives out many. When a grain of wheat is sown, 
for example, the bud or ^numule of the embryo 
emerges from the grain as a first shoot, enclosed 
in a^shettthing cotyledon. But at the base of this 

VOL. VI, 


1, The root flbree. 

2, Underground bate 

shoot. 

8, Knot ^ 

4, Sheath 

5, Ligule 

6, Blade . 


of 


Parte of Leaf. 


7, Uppermoet leaf on straw 

8, Part of straw below ear 

(stalk). 

9, Ear. 

or, Axis of ear. 6, Branch 
of axis of ear. c, Spikelet. 


creased number of shoots by the tillering pro- 
cess. Accordingly, for making a good meadow 
or pastui*e, those species are selected and called 
good which are gifted with high tillering power, 
and which animals readily eat. Cereal as well 
as meadow and pasture grasses have tillering 
power, and the extent to which this power is 
exercised depends upon the species, and much 
upon the circumstances of the case. For ex- 
ample, the variety of oat called Tara 
naturally excels in tillering power, and yieltft 
a high proportion of straw, whereas other oct 
varieties, such as Tartar King, tiller very litthi, 
and yield a higher proportion of grain. Tike 

87 
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extent to which tillering occurs in a meadow or 
jMture depends much, as we have said, upon 
the environment and the mode of management. 
Bolling in spring, for example, favours tillering, 
so does judicious depasturing, and cutting the 
hay before the seed is ripe. If the shoots are 
eaten down too early, or if the seed is allowed to 
ripen, the grass plant may become so exhausted 
that it has not the wherewithal to make the 
tillers and develop them into new shoots: as a 
result, the plant ce^es to tiller, and soon dies 
out. By injudicious management, the useful 
plants of a pasture may be more or less ousted, 
and the useless weeds, leas interfered with by 
the browsing stock, get the upper hand. 

IV* Duration of Life 

Certain species of grasses exhaust their powers 
of tillering and proaucing new shoots within a 
single season. Annual Meadow Grass, for ex- 
ample, develops all its buds into branch shoots, 
which exhaust themselves in seed production 
within a year; no buds are left over to continue 
the gmwth, and this is accordingly an A nnual 
OroM. A special use for an annual variety of Bye 
Grass is in connection with the formation of a 
Timotliy meadow. For this purpose, Italian Bye 
Grass is often used along with tne Timothy, but 
the Annual Bye Grass has at times an advantage, 
for since its leaves are smaller, and its growth 
less luxuriant, there is less danger of checking 
the growth of the young Timothy plants. Other 
short-lived grasses are Italian and Perennial 
Rye grasses, as well as many species of Brome 
grasses. Within a season, the bulk of the shoots 
of Italian are exhausted, and by tlie end of the 
second year moat of the plants have died out. 
Perennial Rye Giuss often lives only for three 
years, but on heavy lands, which specially suit 
tiiis species, it may continue growing for six 
years or longer. In the ordinary practice of 
farming, however, it is found unsafe to rely 
upon the productive powei*8 of Rye Grass for 
more than three years. This should be borne 
in mind, when laying down land to pasture; 
if permanence is a main obiect, the amount of 
Bye Grass should certainly be restricted within 
narrow limits. Cocksfoot, Timothy, Meadow 
Fescue, and Meadow Foxtail are true peren- 
nials, which continue to tiller and produce new 
shoots for many years in succession: such are 
called perennial or permanent grasses. 

To cfetermine whether a grass is a perennial 
or not, the shoots must be carefully examined. 
If all the shoots of the current year in ear, 
or if, when teased out, each shoot is found to 
contain a young ear, the grass is certainly not 
a perennial but an annual or a biennial. If, 
however, the grass bears stumps of old shoots, 
or if there are remains of old leaves, or if there 
is an underground creeping stem (fig. 5), or if 
barren shoots composea entirely of leaves and 
containing no ear are present, then the gr^ 
is certainly a perennial. There is no sharp line 
between annual and biennial grasses, for the 
duration of these shortlived species, whether 
for one or for two years, often depends upon 
special circumstances. 


Table L— Duration of Orabsbh (onitivated tpeoiss 
are printed in thiok type) 

Annuals— 

Cereals. 

S/nlt Ear — 

Annual Bye Grass. 

Darnel Rye Grass. 

Wall Barley. 

Cultivated Canary Grass. 

Panicle Ear — 

Annual Meadow Grass. 

Early Hair Grass. 

Silvery Hair Grass. 

Soft Brome. 

‘ Hair Grass ’ {Festuca Myurui), 

Biennials— 

SpUe Ear — 

Italian Bye Grass. 

Slender FoxtaiL 
Water FoxtaiL 

Panicle Ear — 

Rough Brome. 

Barren Brome. 


Triennial — 

Perennial Bye Grass (often). 

Perennials— 

Spike Ear — 

Moor Mat Grass. 

Crested Dog’s-taiL 

Couch grasses. 

Timothy. 

Wood Barley. 

False Brome grasses. 


Panicle Ear — 

Yorkshire Fog 
CYeeping Soft Grass I 
Sweet Vernal > Hairy. 

Golden Oat | 

Upright Brome ) 

Awnless Brome. 

Common Bent. 

Fiorin. 

Tall Oat (non-bulbouB variety). 
Tall Oat (bulbous), usually hairy. 
Meadow Oat Grass. 

Downy Oat Grass (hairy). 

Tufted Hair Grass. 

Cocksfoot. 

Tall Fescue. 

Meadow Fescue. 
Smooth-stalked Meadow Grass. 
Bough-stalked Meadow Grass. 
Wood Meadow Grass. 

Quaking Grass. 


Sheep's Fescue 
Creeping Fescue 
Various-leaved Fescue 
Sea Meadow Grass 
Common Reed 'I 

Reed Canary Grass I 

Floating Sweet Grass | 
Water Meadow Grass ) 


Bristle-leaved. 


Water reed grasses. 


V. Modes of Growth 

In certain grasses, such as Cocksfoot and 
Timothy, the tiller shoots grow vertically up 
into the air, and thus there is produced a tuft 
of shoots standing close together. These are the 
Tufted Oraues. In other cases, such as Couch 
Grass, the creeping habit of growth prevails 
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(fig. 5i; the tiller shoots run for a distance hori- 
zontally beneath the ground, producing roots as 
the^ go, and then bend up to reach the light with 
their green leaves. When this creeping habit 
of growth is strongly pronounced, we have the 
makings of a weed specially dangerous on light 
land, where extension in the horizontal direction 
is easy and rapid. In such cases, there is an ex- 
tensive underground establishment to be kept 
up, into which is packed away most of the valu- 
able foodstuffs produced by the green herbage 
of the plant, and consequently inaccessible to 
the browsing stock. Besides, a mere fragment 
of the underground shoot left in the ground 
suffices to propagate anew, and so, expensive 
cleaning operations are necessary, if we would 



Fig. 6.— Diagram showing mode of growth of an 
Undei*ground Creeping Grusb 


1, Shoot in I)ud form (ctiiTent > ear). 2, Barren shoot (was in 
bud form last year). 8, Fertile shoot (was a barren shoot two 
yean ago). 4, Old stump (was a fertile shoot three years ago). 

a, Underground stem for storage and propagation. Its 
scale leaves, c, Its root fibres. 

prevent such weeds from overrunning the land, 
interfering with our crops, and diminishing the 
produce. The weak point of such underground 
creepers as Couch Grass is this : the dangerous 
part is underground, and so deep that we can 
prevent the nitrates which are formed in the 
surface soil from reaching the absorbing roots 
of the weed. This mode of checking the growth 
of ^uch is brought into action by laying land 
which is foul with Couch under grass for three 
or four years. The more tufted grasses grow- 
ing along with the creeping Couch absorb the 
nitrates so completely, that the roots of the 
Couch, occupying a deeper layer of the soil, 
arc stinted of nitrate supply, and so the weed 
must soon die out from sneer starvation. 

Another case of creeping growth is met with 
in Common Bent Grass (Agroitia vulgarU\ and 
to a more limited extent in Rough - stalked 
Meadow Grass {Poa trivialu). Here certain tiller 
sheets run along the surface of the ground, 
strike^ root, and then bend up vertically into 
the air. Evidently surface creepers such as 


these thrive best on land with surface moisture, 
and if the surface should become dry, growth 
would be checked. But it is not so with Com- 
mon Bent, which is equally at home whether 
the moisture is on the surface or in the depths 
of the soil. In fact, Com|non Bent adapts its 
mode of growth to those circumstances in which 
it finds itself — if the water is on the surface, it 
is a surface creeper, and if the water is deep 
underground, it oecomes a deep underground 
creeper. In Common Bent, theiefoie, we have 
a formidable weed, for it is not readily eaten, 
it can propagate from a mere fragment of the 
shoot, and it can adapt itself to all classes of 
land. Although we cannot starve out Bent 
Grass by putting it into competition with other 
grasses for supplies of nitrate, still there is a 
weak point — tne leaves are small; that is to 
say. Bent is a sole or bottom glass (see leaf of 
natural size, fig. 17). We take advantage of this 

E eculiarity by laying down the land affected 
y Bent under large-leaved top grasses, such 
as Cocksfoot, Timothy, Tall Fescue, French Rye 
Grass, &c. The conjpetition is now for light, 
and the large-bladed glasses shade the Bent more 
or less completely, so as to diminish its powers 
of renewing food supplies and so of forming new 
shoots. Cases are known in whiqh this procedure 
has, at least, kept the Bent Grass in check. 

A peculiar mode of growth is found in con- 
nection with the troublesome bulbous vai iety of 
False Oat {Airhenatherum avenaceum var. 

8um\ and this peculiarity is so sti iking that it 
has given rise to the comnion name Pearl Grass. 
The shoots in this case form a loose tuft, but 
the underground base of each shoot of the tuft 
forms a row of pearl-like sw^ellings, erroneously 
called bulbs. Each swelling is a store of nutri- 
ment, easily detached, and ready to propagate 
the plant anew. The leafy air part of the 
shoot, drained of food to supply the under- 
ground ‘pearls’, is poor in nutriment, and re- 
mains uneaten by the browsing stock, so that 
the underground parts aie allowed to add to 
their stock of ‘ pearls ’ and to store away their 
nutriment unchecked. Thus, Pearl Grass is 
one of the most troublesome pests of light land. 
If we could do away with the pearls, and retain 
the nutriment in the leaves, we would have at 
our command a most valuable grass for light 
land. Such a variety is well known, and occurs 
in commerce as French Rye Grass, or non -bul- 
bous False Oat {AiThenatherum avenaceum 

var. non-bulbosum or A vena elatior var. non-bul- 
bosum). Mixed modes of growth are character- 
istic of several pasture grasses. Meadow Fox- 
tail, for example, forms a loose tuft of shoots 
which creep for a short distance underground. 
Perennial Rye Grass, though tufted in the main, 
has a touch of the creeping habit, for some of 
its shoots also creep a short distance under- 
ground ; and Rough-stalked Meadow Grass com- 
bines surface creeping with the tufted mode of 
growth. It is clear that grasses which form 
close tufts cannot by themselves form a com- 
pletely closed sward — intervals must occur be- 
tween the tqfts; but if the tufts are loose, or 
if Uie tufted and creeping habits are combined, 
the various shoots can cross, and by interming* 
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ling and interlacing form a complete award oi 
graaa. 

We are now ready to tabulate the modes of 
growth under five heads : (1) tufted ; (2) creep- 
mg underground; (3) creeping above-ground; 
(4^ creeping under or above ground; and (5) 
with tuberous sweUings at the oase of the shoot 
(bulbous growth). 

Table II.— Modes of Growth (cultivated graMes 
are printed in thick type) 

1. Tufted Grasses— 

Wii/i Bristle Leaves — 

Sheep’s Fescue. 

Hard Fescue. 

Moor Mat GFraas. 

Wavy Hair Grass. 

‘Hair Grass ’ {Festxusa Mtfurus), 

Early Hair Grass. 

Silvery Hair Grass. 

Wit/i Flat Leaves — 

Cereals— Annual. 'v 

Tall Oat (non-bulbous variety) I 

Cocksfoot I Top 

Brome grasses (except Awnless Brome) (grasses. 
Wood Couch 

Wood Barley J 

Chested Dors-tail 'v 
Wood Meadow Qrass 

Annual Meadow Grass 

Tufted Hair Grass V Bottom grasses. 

Purple Molinia 
Decumbent Heath Grass 
Crested Koalefia 

% Underground Creepers— 

With Bristle Leaves — 

Cheeping or Bed Fescue. 

Sea Meadow Grass. 

With Flat Leaves — 

Bmooth'Stalked Meadow Grass. 

Floating Sweet Grass 1 

Seed Canary Grass j- Aquatics. 

Common Reed J 

Couch Grass. 1 


Creeping Soft Grass. 

Awtuess Brome. 


AwnleBs Brome. 
Meadow Foxtail 
Tall Fescue 
Golden Oat 

Sweet Vernal 


loce tuft., t.e. /-Top g»«*^ 
creeping only 
slightly. 


3. Creeping above-ground (t.e. with runners)— 
Bottom Orasses with Small Narrovi Leaves — 

Bough-stalked Meadow Grass (also produces 
tufts). 

Water Whorl Grass — Aquatic. 

Top Grass with Large Broad Leaves — 

Yorkshire Fo^ (the runners are often stout and 

S lAced vertically, hence tliis grass is specially 
ifiicult to cut with a scvthe from the super- 
position of tuft uiion tuft). 

4. Creeping bometimes underground, bometimeb 
above-ground— 


Common Bent}®®*^”“ grasses. 


6. Bulbous Grasseb (the base of the stem specially 
thickened)— 

Timotiiy (the bulbous habit more pro- 
nouno^ on light land; the bulb 

single at the base of each shoot) 

TaUOat or Pearl Grass (the bulbs in grasses, 
chains, each bulb representing one 
intemode) 


VI, Height of Grasses when fw* Ear 

In the Tropics, gigantic grasses with woody 
stems occur; such are the Bamboos. But our 
native grasses are all herbs with their stema* in 
the form of hollow straws (culms), and when in 
ear, of diminutive stature as compared with 
the giants oi the Tropics. The tallest are 
Water Reed grasses, reaching 0 ft., whereas eome 
species growing on dry sands rise only a few 
inches a^ve the ground. If our native and cul- 
tivated grasses are measured when in full ear, 
they may for convenience be arranged rouglWy 
in three groups: (1) Tall gi’asses, over 3 ft. high; 
(2) medium grasses, from 1 to 3 ft., and (1^ low 
grasses, under 1 ft. 

TABi.K III. — Height ok Grasses (those cultivated 
l)rinted in thick type) 

1. Tall Grasses, over 3 ft. high — 


Water Reeds — 

Common Reed 1 

Reed C’anary Grau 

Water Sweet Grass] 


With psniole ear. 


With panicle 
ear. 


Cereals — 

Rye 1 

Wheat [With si>ike ear. 

Barley J 

Oats — With panicle ear. 

A SaxuLhinding Grass — 

Sea Lyme Grass — Ear cylindrical. 

Meadow and Pasture Grasses — 

Tall Fescue 1 With panicle 

Tall Oat (non-bulbous variety) J ear. 

Weeds — 

Tall Oat (bulbous variety) 1 

Rough Brome [With jmnicle ear. 

Tufted Hair Grass J 

2. Medium Grasses, between 1 and 3 ft. high — 
Meadow and Pasture Grasses — 

Italian Bye Grass 

Cultivated Canary Grass I 

Timovhy [With spike ear. 

Meadow Foxtail I 

Crested Dog's-tail j 

Meadow Feecue 

Cookaibot 

Gtolden Oat Wii^ pamiele 

Various-leaved Fesoua ear. 

Bough-stalked Meadow Grass 
Smooth-stalked Meadow Grass 
Wood Meadow Grass 

A Sand-binding Grass — 

Bea Mat Grass. 

Weed Orasses — 

(^ouch Grau "V 

Meadow Bariev I 

Slender Foxtail [With spike ear 

Wood False Brome j 

Heath False Brome r 

Sweet Vernal— With spikelike panicle ear. 

3. Low Grasses, under 1 ft. high— 

Cultivated for Pastwre — 

Har d Fescue 1 -n , / 

Sheep’s Fescue / with panicle ear. 


[With spike ear 
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Il'cMil— 

ssa'oSr}™>-p»> 

Soft Brome > 

Quaking Grass 
Decumbent Heath Grass 
Annual Meadow Grass 
Wavy Hair Grass 
Silvery Hair Grass 
Earl^ Hair Grass 
*Hair Grass ’ {Fatuca Uytmu) 


With pannk^ear. 


VII, Natural Habitats of Crosses 

Grasses grow in all sorts xd aituations, and it 
is of importance to know as accurately as ^Kiasible 
the jujibitat affected by each species, if we would I 
render identification of the grasses easy, and use’! 
such indications as a guide to the species most 
suitable for growing on our own lani The fol- 
lowing habitats are here distinguished: (1) Sea- 
aide grasses, on the sand; ^2) moor and heath 
giusses, on downs and dry hills ; (3) meadow and 
pasture grasses ; (4) shade grasses, in wood and 
copse; (5) aquatic and sub-aquatic grasses, in 
ponds, marshes, ditches, and hy riversides ; (6i) 
vagabond grasses, on waste ground everywhere. 

Table IV. — Habitats of Grasses (cultivated 
epccicb are printed in thiok t3rp6) 

4. Grasses on Sand by the Sea— 

BrutU-hladed Grasses — 

Sea Meadow OtuBsl p • . 

OTMping F««oue 

Top Grasses — 

Sea Couch *1 

Sea Mat Grass V Spike ear. 

Sea Lyme Grass J 

2. Moor and Heath Grasses— 

Bristle-hladed Grasse — 

Moor Mat Grass— Spike ear (a one-rowed spike). 

Wavy Hair Grass 1 

Hard Fescue [ Panicle ear. 

Sheep’s Fescue j 

Bottom Grasses with Flat and Nauow Blades — 


Purple Molinia 1 

Decumbent Heath Grass I , 
Crested Koeleria j 


> Panicle ear. 

Brown Bent 
8. Meadow and Pasture Obasses— 

Cultivated Top Grasses — 

Italian Bye OrasBl 
Meadow Toxtail > Spike ear. 
fteiothy j 

Cocksfoot 
Tall Feeoae 

Meadow Fescue Panicle ear. 

French Eye Grass or Tall Oat 
(non^bulbous variety) 

Wts& Top Qrassss — 

Meadow Barley — Spike ear. 

Soft and Field Bromes'j 
Yorkflhire Fog V Panicle aar. 

Creeping Soft Grass j 
Sweet vernal— SpikdlfiLe panicle ear. 
^Cultivated Bottom Orasses-'vnih Flat Blades — 

j&o u gh ietalktd dfteadosr OomMi 4 
4Snu>atlHitalkid lHaadosr Onm >Paniole ea 
Pioiin J 

Weed Bottom Grasses wUh Flat Blades — 

Quakiiw Grass 
Perennial Oat Qrassi 
Dowx^yGat Gnun 
dtaminon akat 


sum jtrscau 

"j^raiob 


Panicle < 


Cultivated Bristle-fftaded Grasses— 

ga"— 

4w Shade Qbassw— 

Top Grasses with Broad Blades — 

Wood Couch 'I 
Wood Barley kfipike ear. 

Wood False BromeJ 
Tall Oat (non-bulboua)^ 

Tall Oat (bulbous) 

Cocksfoot 
Tufted Hair Grass 
Wood Melio 
Wood Millet 

Bottom Grass wUh Narrow Blades— 

Wood Meadow Grasi— Panicle ear. 

fi. Aquatic and Sub-aquatio GBAsaw— 

Tall Reeds with Broad Leaves — 

Common Reed \ 

Reed Meadow Grass V Panicle ear. 

Reed Canary Grass j 
Floating Sweet Grass— Raoeue ear. 
Bottom Grasses with Narrow Leaves — 

Water Foxtail — Spike ear. 

Horin I 

Decumbent Heath Grass J- Panicle ear. 

Water Whorl Grass J 

6. Vagabond Grasses, on Waste Land- 
Top Grasses with Broad Blaku — 

Couch Grass I 

Wall Barley V Spike ear. 

Slender Foxtail j 
Soft Brome ^ 

YSStSv- 

Creeping Soft Grass ) 

Bottom Grassesrdth Narrow Flat Blades — 

Perennial Eye Grass 'j 

Annual Meadow Grass J 
Bristle-leaved Grasses— 

Sheep’s Tesoue \ 

Hair Fescue Grass / ® 

VIII. Soils for Grasses and Indicator Grasses 

The soils distinguished here are : (1) Very 
dry sands ; (2) moist sands ; '(3) tooi', diy looms ; 
(4) good loanfflB and alluvial aoils ; (5) moist *iir 
irrigated good soils and days. For mairsh ond 
bog grasses see Marsh and Bog Plants. 

Table V.— Soils for Grasses (cultivated species 
in thiok type) 

1. Grasses Natural to acbby Dry Sand— 

Top Grasses — 

Couch Grass — Spike ear. 

Creeping Soft Grass — Panicle ear. 

Bottom Gr a ss e s with Flat Blades — 

Smooth-stalked Meadow Qmm' 

Wood Meadow Grass 

Common Beilt 
Brown Bent 
Crested Koeleria 

Brieile-hladed Grasses — 

^€reeplag Tesoue 
Skem Fssone 
Hard Fssoue 

Wavy Hair Omit < 

8and-binding Grass — 

Sea Mat—rCylindrioal ear. 


Paniole ear. i 
/ 
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% Orabsks Natural to Moist Sands— 

Moor Mat Grass— Spike ear. 

Florin — Panicle ear. 

8. Grasses Natural to Poor, Dry Loams— 

Top Qtomu — 

Couch Grass — Spike ear. 

Tall Oat (non -bulbous variety)^ 

Tall Oat (bulbous variety) 

yp.u.icleear. 

Yorkshire Fog ^ 

Sweet Vernal 
Soft Brome 

Bottom Grasses — 

Crested Dog's-tail— Spike oar. 
Smooth-stalled Meadow Grass ^ 

Glabrous Oat Grass I 

Downy Oat Grass > Panicle ear. 

Common Bent I 

Decumbent Heath Bent j 


Brlstle-bladed Grasses — 

Sheep’s Fescue 
Hard Fescue 
Creeping Fescue i 
Various-leaved Fescue; 


Panicle ear. 


4 . Grasses Natural to Good Loams and Alluvial 
Soils— 

All the cultivated grasses occur hei’e. 

fi. Grasses Natural to Good Soils, Moist or 
Irrigated, and to Clays— 

Top Grasses'-- 

Italian Bye Grassy 

Meadow Barley ™ 

MMidow FortaU f 
Timothy j 

Cocksfoot 'I 

Tall Oat (non-bulbous variety) I panicle ear. 

Tall Fescue 

Smooth Brome ; 

Bottom Grasses — 

Crested Dog's-tail— Spike ear. 

Golden Oat Grass n 

Bough-stalked Meadow Grass 1 
FioiSi 


Quaking Grass 
Bristle-leaved — 
Creeping Fescue. 


> Panicle ear. 


Certain grasses are of interest because they 
indicate special soil peculiarities. These are 
called Indicator grasses. 


Table VI. —Indicator Grasses 

1. Saisd IndiccUors — 

Bristle-leaved grasses. 

Barren Brome. 

Awnless Brome. 

2. Clap Indicator — 

Smooth Brome {Bt'omus aroensis), 

8. Common Salt Indicators — 

Sea Couch Grass , 

Sea Mat Grass / 

Sea Lyme Grass— On wet sand, 

4 . Potash Indicators — 

Reed Can^ Onw j *" 
Perennial Bye OnM'l 
Meadow Foxtail 
Yorkshire Fog 
Quaking Ortas 


-In drier soils. 


5. Chalk and Limestone Indicators — 

Quaking Grass. 

Crested Kceleria. 

Perennial Oat Grass. 

6. Indicators of ‘ Sour* Land — 

Water Foxtail. 

Moor Mat Grass. 

Tufted Hair Gross. 

Purple Molinia. 

(Also Sedges and Rushes. ) 

7. Indicators of Presence of muck Humus {Shade 

Grasses ) — 

Wood Melic. 

Wood False Brome. 

Rough Brome. 

IX, Grass Leaves 


On a grass plant it is useful to distinguish 
two sets of leaves: (1) the ground leaves^ which 
form the herbage of the pasture, and (2) the 
straw leaves^ borne by the straw, often called 
cauline leaves. When distinguishing grasses 
in their leafy state, it is, of course, not the 
straw-borne leaves but the ground leaves of the 
pasture that are referred to. Tlie important 
point is that these ground leaves are often con- 
structed differently from the straw leaves, and 
confusion of these two kinds may easily lead 
to error. For example, one reads that Rough- 
stalked Meadow Grass has a long acute ligule 
on its leaf ; but this refers to the leaves on the 
straw, and more particularly to the uppermost 
leaf immediately below the ear (fig. 6). 



Fig. 6. — Smooth • stalked 
Meadow Qraas— Straw-borne 
Loaf (natural size). 





Fig. 7. — Wood Meadow 
Grass — Straw - borne Leaf 
(natural size). 


1, Straw. 

2, Long light- 'v 

coloured knot I 

8, Sheath j-Leaf. 

4. Blade 

5, Long acute ligule ) 


1, Straw, 

2, Short black knot'v 

8, Sheath I 

4, Blade VLt af. 

5, Short ligule I 


Thb Leaf as a Whole.— -T hree parts are 
readily distinguished on the ground leaf: (1) 
sheath, (2) blade, (3) ligule. 

The leaf on a straw shows four parts — (1) the 
knot of the sheath, (2) the remainder of the 
sheath, (3) the blade, and (4) the ligule (fig. 4). 
Tlie knot may be lon^nd straight (fig. 6), or 
long and bent (as in Water Foxtail), or quite 
short (fig. 7), sometimes bald, sometimes hairy, 
sometimes with a downward sloping ring of 
hairs (as in creeping soft grass), and so fortL 
The Sheath, — When examining the sheath 
of a ground leaf, the points to notice are — 
(1) whether split or not, (2) whether netted or 
not, (3) the shape of its section, (4) its colour, 
and (5) presence or absence of hair. The sheath 
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is usucdly split o^n (fig. 2\ 
" ^ or completely cl 


but at times it is 
The grasses with 


a closed (unspliQ sheath are : — 

Meadow and Pasture Grasses — 

Cultivated — 

Cocksfoot— Top grass. 

Bough-stalked lileadow Grass 1 Bottom 
Bmooth-stalked Meadow Grass j grasses. 

Weeds-^ 

Brome grasses — Top grass (fig. 14). 

Quaking Grass— Bottom grass 

(fig. 8). 




Fig. 9.— Wood Melic 
Fig. 8. — Quaking Grass {Driza media) Grass 


1, Poition of a shoot. 2, Portion of 
leaf, side view. 8, Ligule magnified 
and spread out. 4, Magnified margin 
of blade, with points sloping down- 
wards (and therefore rough upwards), 
a, Closed sheath, h, The short ligule. 
c, Base of blade, d, Young leaf rolled 
and erect. 


JL Natural size, 
i., Entire sheath. 2, 
Characteristic awl- 
shaped process at its 
apex. 8, Straw. 

B, Magnified section 
across the quadran- 
gular closed sheath. 


Wood Graem— 

Wood Melic (fig. 9). 

Nodding Melic. 

Water Grams — 

Water Meadow Grass. 

Water Sweet Grais. 

When the sheath of certain aquatic grasses 
is held up to the light, it 
appears divided up into 
quadrangular areas. This 
netlike appearance is due 
to air spaces, and is charac- 
teristic of the net-sheathed 
grasses^ of which there are 
two kinds: — 

1. With Flat Sheaths — 

Water Meadow Grass. 

eet Grass. 

Grass. 

2. With Round Sheaths — 

Beed Canary Grass. 

Northern Holy Grasa 

The shape of the section of the sheath is often 
characteristia It is : — 

1. Round — Italian Rye Grass. 

2. Flat — Perennial Rye Grass. 

8. Flat and two-edged — Cocksfoot. 

4. Qiuadrangular — Wood Melio (fig. 9), 


Floating Sw 

Water Whorl 



a, The sheath split 
and laid flat, h, The 
ligule. c, Its awnlike 
point. 



Fig. 11.— Forms of Sheath 

1, Eoimd. 8, Flat. Flat and two-odged. 
4, Qaadrangiilar. 


A characteristic colouring matter is often 
developed in the base of the sheath: — 

Red in Rye grasses, Creeping or Red Fescue, and 
Meadow Fescue. 

Yellow in Dog’s-tail. 

\ iolet in Foxtail. • 

Red veins in a white gi'ottnd — Characteristic of the 
hairy grass, Yorkshire Fog. 


The Leaf-blade. — This often shows features 
very characteristic of different grasses. The 
points to notice are — (1) the form and breadth, 
(2) the base, (3) the a^x, (4) the surface, (6) 
the texture, and (6) the ptyxis, i.e. whether 
folded or rolled in the bud. First we distin- 
guish flat blades as — 

Broad^ e.g. Cocksfoot. 

Narrow^ e.g. Perennial Rye Grass. 

The most expressive terms for agricultural 
purposes are: — 

Top Grass, for large broad blades, t.g. Cocksfoot. 

Bottom Grass, for small narrow blades, t.g. Peren- 
nial Rye Grass. 


In other cases, the leaf -blade is not flat but 
takes the form of a bristle, and is called Bristle- 
like (setaceous). This bristle* form of blade is 
an adaptation for growth on dry sands, for moor 
and hill and heath, wherever water is scarce. 

Examples of bristle blades are : — 


Cultivated Grasses — 


Sheep’s Fescue. 

Hard Fescue. 

Creeping Fescue. 

Various-leaved Fescue (ground leaves 
alone bristle-like). 


Panicle 

ear. 


Weed Grasses — 

‘ Hair Grass’ (Festuca Myurus — Annual). 
Wavy Hair Grass. 


Three kinds of bristle blades are distin- 
guished : — 

1. Solid, in Wavy Hair Grass and Moor Mat Grass. 

2. Folded, in Sheep’s Fescue. 

3. U -shaped (channelled), in Sea Meadow Grass. 



3 


Fig. 12.— Sections of Bristle Blades 
1, Solid. 2, Folded. 8, U-shaped. 

The base of the leaf-blade often shows features 
important for distinction. It is specially nar- 
rowed (linear lanceolate) in Purple Molinia. 
False Bromes, Wockl Melic, Wood Millet, and 
Created Kceleria (see fig. 13). 

Again, the base of tne leaf -blade where it 
joins the sheath may have special prolonga- 
tions called ears (fig. 14) : these ears are chano- 
teristic of a whole group of grasses. There are 
three forms: (1) £:>tmd ears, e,g. Sweet Ver- 
nal; (2) straignt and pointed ears, Bough 
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•Brome; (3) curved and pointed ears, Couch 
Grass. 

The apex of the leaf-blade is often character- 
istic: Smooth - stalked Meadow Grass has 

a blade with parallel margins and the apex 



2 8 4 


Fig 18 —Showing Narrowed Base of Leaf-blade 

1, Purple Molidia 2, Wood False Bi-ome. 8, Wood 
Xleile. 4, Wood Millet, 
a, Base of leaf-blade, b. Sheath, c, Llgule. 

rounded off, whereas Hough - stalked Meadow 
Gniss has a blade getting narrower and nar- 
rower till it ends in the acute point (fig. 15). 
In the sand-binding grasses, Sea Lyme and Sea 
Mat Grass, the apex of the bard blade is rolled 
up so as to form a spine apex. 



1 2 8 
Pig. 14.— Bhowhig Bars at Baae of Leaf-blade 


1. Bwael Vernal. 2, Bough Brome, with entire sheath. 
S;CMeh with rudimentary lignle. 

Uf Sheath, b, Baae of leaf-blade, e, Ear. I, Llgule. 

The surfisce of the leaf- blade often shows 
eInracterB important for purposes of distinction. 
Tufted Hair Grass (fig. 16), for example, is dis- 
tinguished from all other grasses by the surface 
of its blade — it is rough Im a file, and the upper 
surface has seven strong acute riba. When thk 


blade is held up to the light, seven dark str^M 
represent the 'ttnick ribs, and seven white lines 
the thin parts of the blade between. 

The ribbing of the upper surface of the leaf- 
blade often affords useful indications for distin- 
guishing various species of gr^ses, as shown by 
fig. 17. There are ; (1) no ribs in 
all Meadow grasses (Poa), Bald I 

Perennial Oat Grass, Downy a I 

Oat Grass, and Cocksfoot ; (2) / \ I 

low, flat, inconspicuous ribs in 1 

Timothy, Tall Oat, Meadow 
Foxtail, Quaking Grass, and 
Reflexed Meadow Grass, also in 
certain hairy grasses, viz. De- 
cumbent Heath Grass, and 
Couch; (3) prominent rounded 
ribs on the upper surface, and 
a very glossy lower surface, as 
in Rye grasses. Common Bent 
{Agrostii vulgaris) has also the 
prominent ribs, but there is no 2 

gloss on the lower surface, and 
the ligule is much longer than in 
a Rye Grass; (4) the ribs are i, smaoth-stalked 
very conspicuous, acute ratlier Meadow Graag 
Umn rounded, in Tufted Hair routed 

Grass and Water Foxtail, also in apex and pai-allei 

the sand binders, viz. 8ea Mat 
^ j Cl T ’ BtaiRed Meadow 

Grass, and Sea Lyme Grass. Oraes (nat. elae) 

When a leaf-blade is held up Leaf -blade -with 
to the light, the amount of con- 
trast between the darker rib 
and the lighter furrow is a rough guide to the 
height of the ribs. A Water Foxtail leaf-blade, 
for exanjjile, would show much more contrast 
than a blade of Water Fiorin Grass (Aarostis 
stolonifera ) — in the former species the ribs are 
very high. 

The texture of the leaf-blade is often impor- 
tant. Cultivated grasses have edible leaves, 



Fig. 16.— Tufted Hair Graas (Aira ecsspitoaa) 

1, Portion of Leaf (a, aheath: b, long acute llgule: 
c, )>aBe of blade). 2, Apex of leaf. 8. Magnlfled portion 
of leaf-blade, showing the seven rough ribs. 4, The tame 
portion viewed by transmitted light. 

and the blades of these are described aB of 
herbaceous texture. In certain cases the blade 
is hard like leather (coriaceous), as in the ^nd 
grasses, viz. *Sea Lyme, Sea Mat, and Sea»Couch, 
also in Heath False Brome, and in the-Moor Mat 
Grass with bristle blades. Thin and dry blades 
are characteristic of Couch Grass, Wood False 
Brome, Meadow Barley, and Perennial Oat. 
Folded and Foiled leaves (fig. 18). — When 
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one ^dbsenrBB the young leavee enterging from 
the shoot of Cocksfoot Grass, it is easy to notice 
that they ai^ o{)emng out of a fold, and when 
the whole ehoot is pulled up it is seen to be flat. 
These faots are shortly expressed by saying 
that the leaves are folded (conduplicate ptyxis). 
Again, notice young Italian leawes; they are 



Fig. 17. —Showing Riba on Tipper Surface of Leaf-blade 


1, CSommon Bent {Agrost i8 vulgarus), showing size and foim 
of blade. 2, Magnified section of blade of smooth stalked 
Meadow Grass. 8, Magnified section of Timotliy blade. 4. 
Magnified section of blade of Common Bent. 6j Magnified 
section of blade of Tufted Hail' Grass 


seen to be unrolling and not unfolding, and 
when the shoot is pulled up it is seen to be 
stout and round. In tlie case of Italian, we say 
that the leaves are rolled (convolute ptyxis). 
The only cultivated grasses whose leaves unfold 
(not unroll) are : — 

Top GtasnfH — 

Cocksfoot. 

Upright Perennial Brome. 

lUttfou! ( / russet — 

Perennial Bye Grass. 

Crested Dog’s-tail. 

All Meuiluw grauses (Poa). 



1 S 


Fig 18.— Showing Folded and Rolled Leaves * 

1, Cocksfoot, young leaf unfolding. 2, Quaking Gmu, 
joiiiig leaf unrolling 

o,%itire sheath, b, Base of blkda. a, Llgule. d, SeoUoii 
of young leaf-blade. 

Tke — This is a special outgrowth at 

the^jnnotion between ttoeftiwt ti i ^ id blade of the 
leaf (figs. 4 and 19). Usuallj it is a thin mem- 


brane, but Bometfanes, as in Moor Mat Grass, it 
is Quite thick. The ligule is long and acute in 
Tutted Hair Grass (flg. 16, 16), long and blunt in 
Beed Ganary Grass, but reduced to a mere margin 




2 8 

Fig 19. —Showing Forms of Ligule 

1, Reed Canary Grass (liffule a membrane). 
2, Couch (ligule rudimentary). 8, Common 
Reed (ligule a hair tuft) 4, Decumbent 
Heath Grass (ligule a hair tuft) 
a, Sheath, b, Base of blade c, Ligule. 

in Meadow Fescue, Tall Fescue, 
Sheep’s Fescue, Hard Fescue, 
Coucn Grass, and Crested Kceleria. 
Three grasses have the ligule re- 

g resented by a tuft of hair, Purple 
lolinia, Decumbent Heath Grass, 
and Common Keed Grass, and by 
this feature these are easily distin- 
guished from all other grasses. 

X, How to know Grasses by their Leaves 

This is the problem presented to anyone who 
wishes to know the names of the grasses eaten 
down in a pasture. The material at command 
is not the ear, but the shoots with their leaves. 
Tile secret for success in identifying grasses 
by their leaves consists in paying close atten- 
tion to the characters distinctive of the com- 
monest species, so that these can be immediately 
recognized. It is advisable to begin with a 
young pasture laid out with Bye grasses. Pull 
up some of the shoots, and look fii'st at the basal 
part that was underground. Select for exami- 
nation those shoots that appear strikingly red. 
Some of these shoots are quite flat, the leaf- 
blades are folded along the middle line, and ver^ 
glossy on the lower surface. This is Perennial 
liife Grase, Other red -baaed shoots are not flat 
but stout and round, with the leaf-blades rolled 
up, also very glossy on the lower surface. Such 
snoots are those of Italian Rye Grass. Notice 
specially that Perennial Bye Grass is a bottom 
grass with narrow blades, and Italian a t<y> grass 
with broad blades. Examine next an older pas- 
ture, laid down with Timothy, Owksfoot, and 
other grasses. Pull up shoots evidently belong- 
ing to large t<m grasses. Some of these shoots 
will be quite nat and sharp at the edges, with 
the blades folded up and ribless on the upper 
surface. Such shoots are those of Cocksfoot — no 
other pasture grsiss has flat shoots and large 
leaf -blades. CHher cflioots will be round and 
stout, with a specially thickened base (bulbous). 
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and the leaves rolled round one another. These 
are the shoots of Timothy. Look next among 
the uneaten top prass for hairy tufts. Pull up 
some of these nairy shoots. If they are round 
and plump, and have a white sheath with 
red veins, the grass is certainly the pestilent 
Yorkshire Fog. Thi’ee other common pasture 
grasses should be carefully examinea, viz.: 
Smooth-stalked Meadow Grass^ a bottom grass 
with flat shoots and ribless blade ; the ubiqui- 
tous Common Bent^ another bottom grass, with 
the creeping habit of growth, round shoots, 
a ribbed blade of a chaiucteristic shape (see 
tig. 17), and a well-marked ligule; and thirdly, 
Hard Fescue^ with tufted growth and bristle- 
like leaf-blades. 


For purposes of distinction by their leaves, 
grasses may be arranged in nine groups ; — 

Group 1.— Aquatic reed grasses. 

Group 2.~Bbistle-bladed grasses. 

Group 3. — Sand binders, with large haul 
blades. 

Group 4.— Bulbous grasses. 

Group 5. — Meadow and pasture grasses, 
with flat shoots and no hair. 

Group 6. — Meadow and pasture grasses, 
with the underground base of the shoot char- 
acteristically coloured. 

Group 7. — Hairy grasses, with flat shoots. 

Group 8 . — Bald meadow and pasture 
GRASSES, with round shoots. 

Group 9 . — Hairy grasses, with round shoots. 


GROUP 1.-- WATER REEL GRASSES 


Round ShootB and Leavei Rolled in Bud. 


Flat Shoots and Leaf-blades Folded In Bud. 


Ligule a Tuft of Bair. 

Common Beed Grass 

( PliVdijvntff rommvnu). 

shoots as thick as the 
finger. 


Ligule a prominent 
Aleinbrane. 


Beed Canary Grass 

{PhafuriM aruadinacea). 




1. Portion of Leaf. 
a. Sheath ; 6, base of 



l ^ i 1. Portion of Leaf. 

6, base of Sheath; h, base of 

bWe; c, ligule a beir blade long ligule. 

2. Acute Ai^x of Blade. 

2. Acute Apex of Blade. 3. Magniftea Section of the 
Billed Leaf-blade. 




Water Meadow Grass Floating Sweet Grass 

{Poa aquatica). (G/j/mda jluitans). 

(See diagram below.) (See diagram below.) 


1. Portion of a Slioot. ! 
a, The sheath ; 6, the i 

brown triangle at base of j 
blade ; c, base of old blade ; 

the ligule; e, folded | 
young blade. 

2. Apex of Blade. 

3. Magnified Section of 

Young Shoot, 
a, Acute edge of sheath ; 
h, folded leaf -blade; c, 
its midrib. 

4. Magnified View of 

Sheath and Ligule 
spread out. 

The netted sheath ; 
</, the ligule, with a point. 

it. Magnified Section of 
the Bibless Blade. 


1. Portion of Leaf. 

a, Sheath; 0, the yellow 
triangle at ^se of blade ; 
c, tlie long ligule. 

2. Apex of Blade. 

8. Hooded Apex split 
ojjen. I 

4. Section of Young Shoot, 
a, Feel of sheath; 6, 

rounded marnn of sheath ; 
c, folded leaf-blade within 
the sheath. 

5. Magnified Section of 

the Ribbed Blade. 


J 4 





Water Meadow Grass {Potn agvatiea\ 
See description above. 


Heating Sweet Chrass (Olyeeria JtuUans), 
See desoriptlon above. 



BBISTLE-BLADED GRASSES 
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GROUP 3.— SAND BINDERS, with Large Hard Blade* 


Blade Eared at Base. 


Blade Earless at Base. 


8ea Lyme CHtem (Elymm arenariut). 
Grows on sand wett^ by the sea. 




1. Portion of Blade. 

a, Sheath ; base of blade ; c', its pointed 
ears; d, ligule merely indicated. 

2. Magnified Section of the Young Blade- 

rolled. 


Sea Mat Grass {Ptanuna ai'enaria). 
Grows on dry sand. 



I 

1. Portion of Leaf. 

a. Sheath ; &, base of blade ; c, long acute 
ligule Bidit at point. 

2. Magnified Section of Blade in Bud with 

Mixed Ribs. 

a, High rib ; 5, low rib ; r, midrib. 


GROUP 4. — BULBOUS GRASSES (Top Grasses), with Blades having Flat Ribs 

and Rolled in Bud 


Timothy {PkUum pratenu). 

A single ' bulb ’ at base of each shoot. 



L Apex of Blade, 

2. Base of blade. 

3. Section of Sheath — ^no Ked. 

4. Minified Section of Blade, ehowing the 

]^t Ribs on Upper Surface, 
a, Base of blide; 5,«heath;x, ligiile. 


False Oat or Pearl Qrass 

{At'rheiiatheriini twcnaceuvi var. hullmum). 

A row of ‘ bulbs ’ at-tlio base of each shoot. 




1. Apex of ‘Blade. 

2. a, .Base of blade; Z), sheath; c, ligttle. 

3. Section of Sheath, showing the Keel, a. 

4. Section of Blade, showing the very low . 

Flat Ribs. 

6. Li^le magnified. The dots repreaent short; i 
hairs, b^t seen when the ugule is exa- • 
mined by transmitted light. 








Oockyfoot (Jktetylit gfomentta). See descriptioii above. 
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GROUP 6.— MEADOW AND PASTURE GRASSES. Sheath with Characteristic 
Colour at its Underground Base 


Top QKAaaMB (with Broad Blades). 

Bottom Orassis 
( with Narrow Flat Blades). 

Bed. 

Violet. 

Bed Veins in 
a White Ground. 

Bed. 

Yellow. 

Italian Bye 
Grass 

(Lolium itali- 
eum). 

Meadow Fescue 

{Fettuca pratenaia). 

Meadow Foxtail 

{A lopeamta jn'a- 
ienteia). 

Yorkshire Fog 

{Holcua lanatua). 

The only hairy 
grass in this 
group. 

(For figures see 
Group 9. ) 

Perennial Bye 
Grass 

{Lolium perenne). 
(See Group 5. ) 

Crested Dog’s-tail 

( Cguoaumia criatatua). 
(See Grouj) 5.) 


NoU, — Some briatle-bladed grasses have the sheath red, e.g. Creeping or Red Fescue {Featuca ruh'a). 


GROUP 7.— HAIRY GRASSES, with Flat Shoots and Folded Locaf-bladea 


Crested Kosleria 

{Kceleria cristata). 

A small bottom grass of dry 
calcareous pastures. 



j 


L Portion of Leaf. 

a, Sheath; base of blade, 
narrowed to base. 

2. Pointed Apex of Blade. 

8. Minified Section of 
Folded Leaf-blade. Note 
the ribs veir prominent, 
alternately high and low 
(mixed riM). 


Decumbent Heath Ghrass 

( TrUidia decumbens). 

The only ^ass with flat sheath, 
folded Made, and ligule a tuft 
of hair. 





1. Portion of Leaf. 

a, Flat sheath; &, base of 
blade; c, ligule a tuft of hair. 

2. Magnified Section of the 

Folded Blade. 

a. Midrib; vascular bundle ; 
c, very low flat rilw. 

3. Magnified Section of the 

Leathery Blade. 


Downy Oat Grass 

(Aivna pubeacena). 

Blade ribless, dry and thin, with a 
pair of median lines like Poa. 



1. Portion of Leaf. 

a, Flat sheath; 6, base of ribless 
blade; c, ligule with a sharp point; 
d, the pair of median lines. 

2. Magnified Section of the Young 

Shoot. 

a. The two-edged sheath; &, the 
folded blade within. 


3. Magnified Section of the Ribless 
Blade. 

d, The pair of median lines. 


GROUP 8.— MEADOW AND PASTURE GRASSES, with Rolled Leaf-blades 
and Cylindrical Shoots. All Bald. 


Top Grasses. 

_ 1 

Bottom Grass. 

Timothy 

{Phleum pTd^ 
teme). 

Base of shoot 
bulbous. 

(For figures see. 
Group 4.) 

False Oat (non- 
bulbous variety) 
(AirhencUherum 
aveuaceum 
var. Tton-bulbosuni ). 
li^le dotted with 
nair. 

(For figures see 
Group 4.) 

Meadow Fescue 

( Featuca praie'Mi*), 

Shoot red at base. 

Margin of leaf- 
blade rough, 
especially at the 
baM. 

Italian Bye 
Grass 

{Lolium italicum). 

Shoot also red at 
base. The base 
of the leaf- 
blade has a 
smooth margin. 

Meadow Foxtail 

{Alopecurui pra- 
tennt). 

Shoot with a 
creeping base, 
and coloured 
violet. 

Common Bent 

{Agroalia vulgaris). 

Creeping growth. 
Ribs prominent. 
Ligule promin- 
ent. 

(See fig. 17, 1.) 






GEOUP 9.— HAIEY GRASSES, with Round Shoots and Rolled Leaf-blades 
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A/. Grass Ears 


The ear of a grass plant is constructed for the 
special purpose of reproduction; it is always 
situated at the end of the straw stem (culm). 



1, Ajdd of ear 2, Branches of this axis. S, Hpikelets. 
4, Stalk of ear. 


The parts of an ear are very readily distin- 
guished on the cultivated oat : the three parts 
are — (1) axis, (2) branches of the axis, (3) spike- 
leta An ear so constructed is called Panicle ear\ 
this ear form is further exemplified by Meadow 
Fescue, ISfieadow grasses {Poa)^ and many more. 
A seeon(i form of ear occurs in Wheat, Rye 
Grass, &c. In this case (fig. 21) there is (1) an 
ax»^ (2) no branches, (3) spikelets. The peculi- 
arity of this ear is the absence of the branches 
of ^e axis. An ear so constructed is called a 
Spike ear. The bare part of the straw between 
the ear and the uppei’most leaf is often called 
‘ stalk ’, as in Rough-stalked Meadow Grass and 
Smooth -stalked Meadow Grass. 

Grasses such as Timothy and Foxtail have 
the ear intermediate between panicle and spike, 
for the axis l>ears very short branches. In this 
case the ear looks more like a spike than a 
panicle, and accordingly such ears ar e described 
as spikelike,, or more fully as spikelike panicles^ 
and often as cylindrical spikes. 

Spikelets.— The spikelet is the part of the 
ear which when young contains the flowers, and 
when old the grains. The main point is that 
these flowers are covered in by three sets of 
special leaves called — (1) glumes, (2) lower pales, 
and (3) upper pales. In grasses it is not the 
flowers that are externally visible, but the glumes 


and pales — hence the importance of diese struc- 
tures for purposes of distinction. These spike- 
let leaves are distinguished from each other by 
their position, as the following 
diagrams show. In fig. 22, a, 
the axis of the spikmet (1), 
bears two rows of flowers (2). 

In B each flower is shown 
subtended by the special leaf 
marked 3, and called lower 
valve of the husk, or lower pale 
or outer pale. 

In c an extra upper valve 
of husk, marked 4, nas been 
added, and this valve is called 
upper pale or inner pale. 

In D, two extra leaves, 
maiked 5, have been added 
outside of all the rest, and 
such external leaves are called 
chaff or glumes, the one to the 
right (5,) below the lowest 
flower called lower glume^ and 
the one to the left called 
upper glume. The parts of a 
grass spikelet are accordingly 
— (1) axis; (2) flowers; (3) 
lower pales, one per flower; 

(4) upper pales, one per flower ; 

(5) two glumes, a lower and an 
upper. Since glumes and pales 
are for protective purposes, 
these parts are formed before 
the flowers. When the spike- 
let is ripe, each of its perfect 
flowers may have changed into 
a grain fruit; at this stage 
the spikelet contains grains instead of flowers, 
and presence or absence of grains is the chief 
difference between the spikelet ripe and the 
spikelet unripe. 

The number of flowers per spikelet variw. 
In fig. 22 the spikelet bears five flowers and 


4 


Fig. 21.-8plke Bfer 
of Pevennial Rgo 
Grass 

1, Axle of ear. 

8, Spikelet. 

4, Stalk of ear. 
a, Glume. 
h, Pales. 


/ 




V2 



Fig. 22.^Component Parts of a Grasr Spikelet 
(Bee accompanying description in text ) 


is called a. mcmy -jiowered spikelet, indeed, the 
name ‘ many - flowered ' is applied to all casee 
where there are more them three flowers per 
spikelet. 

According to the number of fltowers which 
they contain, the spikelets are; Many-flowered, 
if more than three, e.g. Rye grassm and Fescues ; 
three-flowered, e,g. Golden Oat and Dog’s-tail; 
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t^o-iloirered, Hair maaes (Aira^ and York- 
diire Fog; one-flowarad, Foxtail, Timothy, 
and Bant (AgroitU), 

In moat oaaaa, tha numbar of flowera per apike- 
lat ie aaaily determined by counting tha numbar 
of lower {^aa, aince there ia but one lower pale 
per flower. Sometimea, aa in Timothy, Foxtail, 
and Yorkahire Fog, the glumea encloae and hide 
the palea; in such cases the number of flowers ia 
reduced to one or two per spikelet. Such spike- 
leta, of course, get the characters of importance 
for distinguishing species from the glumea, which 
are alone visible externally, whereas the many- 
flowered spikelets, with pales visible, get their 
characters rather from the conapicuous palea. 

Table VII.— Number of Flowers pxr Spikblbt 
1. Mant-flowered Spikelets^ 

(a) Cultivated Top Qratui — 

Cocksfoot ] 

Meadow Fescue VWith panicle ear. 

Tall Fescue j 

Italian Bye Qraas— With spike ear. 

(b) Cultivated Bottom Oraaet — 

Smooth-stalked Meadow Grass' 
Meadow Grass 

> panicle 

Various-leaved Fescue ®“'* 

Creeping Fescue 

Perennial Bye Grass — With spike ear. 

(c) Water Oraeeee— 

Floating Sweet Grass. 

Water Meadow Grass. 


Bough-Stalked 
Sheep's Fescue 
Hard Fescue 


(d) Wmd Oroim^ 

*HahGra«’(Fei<tteaifyantf)l With 
Brome grasses j panicle ear. 

Darnel Ilye Grass'! 

Couch Grass vWith spike ear. 

Wood Couch J 


2 . 


Tbbie-flowered Spikelets — 


Golden Oat 
Crested Dog's-tail 


j-With panicle ear. 


8. Two-flowered Spikelets— 

(a) Cultivated-- 
Non-bulbous False Oat' 

(b) Weedt— 

Bulbous False Oat 
Yorkshire Fog 
Creeping Soft Grass 
Tufted Hair Grass 
Wavy Hair Grass ^ 


With panicle 
ear. 


4. Ore-flowered Spikelets— 

(a) Cultivated Top Oraseei— 

Meadow Foxtail \ Ear a cylindrical 
Timothy j ' spike. 

(b) Cultivated Bottom OrcLuee — 

Florin — With panicle ear. 

(c) Weed Orauee— 

Water Foxtail 

Sea Mat Grass-Sand binding 

Sweet Vernal "j 

Common Bent > With panicle ear. 

Reed Canary Grass ] 




Mg. 24.— Floral Diagram of 
Wheat (Tritieum) 



Fig. 26.— Floral Diagram of 
Sweet Vernal Grass 



Fig. 26.— Flower of Sweet Vernal Grass : 
parte detached 


In the figures, 1 is lower pale ; 2, upper pale. (1 and 2 are merely the fiower coverings, and not the flower 
Itself.) 8, Perianth (lodioules), absent in Sweet Vernal 4, Stamens (three in Wheat, two in Sweet Vernal). 
6 and 6, Pistil 6, Ovary with one ovule ; 6, Two feathery stigmas, in Sweet Vernal brush-like, at the end of 
a naked stalk or style. a, Glumes. 


The Grass Flower.— The flower of a grwB 
(fig. 23) is enclosed between the two protecting 
poles — ^the lower and upper. It has a perianth 
reduced to a pur of minute membranous scales 
Godicules), wnich are swollen only during the 
sewering period. There are. besides, three 
stamens and a pistil with two feathery stigmas. 

VOL. vx 


Two kinds of flowers are distinguished: (1) The 
perfect flower (fig. 23) (hermaphrodite! in which 
the stamens and pistil are functional; and (2) 
the imperfect male flower (fig. 27), with sta« 
mens alone functional, and no pistil, or a mere 
fonctionless rudiment of one. The spikelet of 
Yorkshire Fog l^ld of False Oat contains one 

•8 



i62 


Grasses 


Bdge 


Edge 





Fig. 27.~Diagram of Two-flowered Spikelet 




1, Small lower glame. 2, Large i _ 
glume. S, The two Btamens protruded 
&om the apex. 4, The two brush stigmas 
protruded from the apex. 


1, Lower glume. 2, Lower pale of male flower. 8, Its awn. 4, Its three 
stamens. 5, Its upper pale. 6, Upper glume. 7, Three Btamens of perfect 
flower. 8, ^o feathery stigmas of perfect flower. 


Side of Spikelet 





Fig 80.— Diagram of Timothy Spikelet (one-flowefed) 

1, Contracted axis. 2, Perfect flower, composed of three 
xtamena, one-omled orary, and two brush sugmas on long 
styles. 8, Lower pale, orerlapping 4, the upper_i»ale. 6|, 
Lower glume, orerUpping 6|, ^ upper glume. Ibis spike- 
let is oompressed latendly. 



Fig. 8L— Diagram of Flat One-flowered Spikelet of 
Meadow Foxtail 

1, Contracted axis. 2, Perfect flower. . 8, Lower pale 
awned (a) from the back. Upper pale absent 6i, Lower 
glume. 6|, Upper glume. 
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perfect flower and one male flower, as shown in 

The flowering goes on in three ways : (1) The 
pal^ open, ana the stamens ^ 

nang out between the open / s. 

pales, Tall Oat (fig. 28) / X 

and most grasses; the / / 
pales only open slightly, / // ^\\\ 
and the stamens and brush- j j j J \\\ 
like stigmas protrude from ^-1 H Q H-hJ 
the apex of the spikelet, e.g, \ J I I 
Timothy, Foxtail, and Sweet 
V emal (fig. 29) (lodicules are 
superfluous here, and either ^ 

disappear or remain rudi- 
mentary) ; (3) the pales never ^ ^--Disfirr^ oi 
open, and the stamens never ® ®^®®^ ^®'* 

protrude (cultivated Oat 
rften, Barleys, &c.). No 
Meadow or Pasture grass Lower p*ie. 4, Upper 


adopts this third plan. ^wer inner 

Names used in Floras. gSSJ; 

— One of the chief dimcul- glume overlapping 6, 
ties in reading botanical glume, 

works on grasses is con- 
nected with the terms used in describing the 
parts of the ear and of the spikelet. These 
special terms are here tabulated: — 


Raohia = 

lUohiUa = 

Empty glumes = 

Flowerleas glumes = 

Flowering ^ume = 

Glumella = 

Glumellas = 

Lower glumella = 

Outer ^umella = 

One-nerved scale = 

Inner glumella = 

Palea = 

Two-nerved scale = 

Floret = 

Scales = 

Lodicules = 

Oaryopsis = 

Pericarp = 

Glumellas adhere 
to seed j 

Perfect floret = 

Two-sexual flower = 

Imperfect flower = 

Male flower = 


Axis of ear. 

Axis of spikelet sometimes 
only a part of axis. 

Glumes. 

Glumes. 

Lower pale. 

Lower pale. 

Lower -t- upper pale. 

Lower pale. 

Lower**pale. 

Lower pale. 

Upper pale. 

Upper pale. 

Upper pale. 

Lower pale -f upper 
piJe -f flower proper. 

Perianth of flower. 

Perianth of flower. 

Grain fruit. 

Outer part of the skin of 
the grain. 

Grain enclosed within its 
two pales. 

Flower with stamens and 
pistil. 

Flower with stamens and 
pistil. 

Flower with stamens only 
and no pistil. 

Flower with stamens only. 


The following diagrams show further how these 
technical terms are applied to the spikelet : — 







Fig. 88.— Diagrams Illustrating Farts of the Spikelet and Terms used to describe them 

1, Rachllla or axis of Spikelet. 2, Flower proper. 8, Lower pale = Glumella = Flowering Glume » Lower Glumella 
Outer Glumella = One-nerved scale. 4, Upper Pale = Palea Upper Glumella » Inner Glumella = Two-nerved scale. 
Floret E 2, 8, and 4 together. 6, Empty glume » Glumes (5i, Lower glume. 52, Upper glume). 6, Inner glumes » 
Inner empty glumes (6x, Lower inner glume, flg, Upper inner glume). 


XIL How to know Grasses by the Ears 

According to the character of the ear, there 
are two divisions of grasses : — 

Division A, with ^ike Ears. 

Division B, with Panicle Ears, including all 
those grasses in which the axis of the ear is 
distinctly branched. 

Division A includes three groups : — 

Group 1. — Spike one-sided; all the spikelets 
are confined to one side of the axis, leaving the 
other side quite bare. 

Group 2. — Spike two- rowed: all the spike- 


lets are arranged in two rows along the axis of 
the ear (fig. 21). 

Group 3. — Spike cylindrical (often called 
a cylin^ical spikelike panicle): the spikelets 
overlap and surround the axis of the ear so as 
to hide it completely. 

Division B includes four groups : — 

Group 4. — Bristle-bladed grasses. 

Group 6 . — Water reed grasses. ^ 

Group 6 . — Top grasses, marked by the broad 
leaf -blades. 

Group 7. — Bottom grasses, marked by the 
I narrow flat (not bristle-like) leaf -blades. 


DIVISION A.— SPIKE-EARED GRASSES 

Group 1. — Ear a One-sided Spike 











DIVISION R-PANICLE EARS (figs. 4 and 20) 








Oroup 6.— Top Gkassss with Broad Blades 

A. Hairy Groom. Sheath White with Rod Veitu. ddie. j, . , .. 

SpikeUu quiu Flat, the Olttmee hiding the Pales. ®- ^»po*td, Avndess, or at mod vnth an Avmbie Pmnt. 
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XIIL Grass Sssds 

These so-called seeds are never reallj seeds. 
A. grain of wheat, for example, is a seed en- 




B 


▲, Diagram of a Oraas Spikelet broken up into ' seeds 
1, Lover glume of chan. 2, Upper glume of chaff. 8, A 
need. [Parts of the seeds, a, Back valve of husk (lower pale). 
b. Inner valve of husk (Inner pale), e, Stalk on Inner face, 
a, Rudiment only on end seed.] 

B, Longitudlnid section of a grass seed, showing the grain 
d enclosed between the two valves of the husk. 


closed within a thin transparent seedcase (peri- 
carp) which adheres to the seed within, and con- 
sequently the whole of the seedcase ancl the seed 
together constitutes a fruit, a grain fruit, kernel, 
or caryopiis as it is tech- 
nically called (fig. 1). 

Again, Bye Grass seed 
or Meadow Fescue seed 
is not a true seed, but a 
detached portion of the 
(fig. 34) corn- 
two- valved 


d 


spikelet 
posed of 


B 


Fig. S6 


husk ^two pales) enclos- 
ing within it the grain 
fruit or caryopsis. On 
one face there is a stalk 
(rachis), a disarticulated 
pait of the axis of the 
spikelet, and this 8talk marks the inner face of the 
seed, the other face being called the back of the 
seed. This breaking up of the spikelet into dis- 


A. Section of round-backed 
•eea. b. Section of V-backed 
seed, a, Lower pale form- 
ing back, b. Upper pale 
forming Inner face, e, En- 
closed grain. 


tinct pieces for 


of reproduction occurs 


naturally when tne ear is ripe, and so a sample of 



Fig. 80 — A Is the Awn, b the Lower Pale. 


grass seed with imperfectly disarticulated spike- 
lets is a certain sign of immaturity and deficiency 
of min, as is frequently the case in samples of 
Cocksfoot (fig. 42). For purposes of distinction it 
is important to notice the character of the back 


(lower pale) of these detached pieces. In certain 
glasses the back is rounded off (fig. 35, a), so 
^t the seed can lie on its 
back — for example, Bve 
Grass. In other grasm the 
back is not rounded but V- 
shaped — for example. Cocks- 
foot (fig. 35, b). Such a 
seed lies on its side, like a 
boat stranded on the beach, 
and cannot lie on its back. 

The importance of this dis- 
tinction comes from this, 
that it is very easy to notice 
whether a grass seed is lying 
on its side or on its back, 
and so to distinguish seeds 
otherwise closely resembling 
one another. Another point 
easy to notice is whether 
the piece of the spikelet has 
a beard (awn) or not. If 
the awn is present it may 
spring from the apex of the 
lower pale, or from its back, 
or even from the very base of 
the pale (fig. 36). As exam- 
ples we mavtake Italian Rye 
Grass, with an apical awn, oiumes. 2, Point 
Oat grasses of all sorts, with of lower pale, s, Pro- 
a back or dorsal aiwi, and part of awn. 

Hair Grass (Aira), with a 
basal awn. The varieties of grass seed construc- 
tion are not yet exhausted, For there is a whole 
group of grass seeds constructed not merely of 



Fig. 87.— Magnified Seed 
of Meadow Foxtail 



▲, Longltiidinal view, b, Tranmreree section. 1, Barren 
part. 2, Fertile part a,, Lower pale. Os, Upper pale. 
b, Awn. d, Short axis of spikelet 


a detached part of the spikelet, but of the spike- 
let in its entiretjr* Such are Meadow Foxtail 
seeds and Yorkshire Fog seeds (figa 37 and 381 
The external part, in such cases, is not the husk 
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of pales, but the chaff of glufnet. These spikelet 
* are ve^ easy to recognize by their two- 
valved cbalffghoHniih by their excessive flat- 
ness, which forces them to lie on their broad face. 
Other special oases occur, to which sp^ial names 
are applied. Thus the seed of Tall Oat or Pearl 
Grass is called a ^double seed* because it is com- 


posed of the two flow 
IS the whole spikelet n: 
38). Such a seed does 
not contain two grains, 
but only one, since the 
first flower is staminate 
and barren, without 
the power of produc- 
ing a grain. Yorkshire 
Fog shows the same 
construction when the 
two glumes of its 
spikelet happen to be 
removed by threshing 
or by the hand (fig. 
39, b). The ‘double 
seed* is then exposed, 
and this, like the seed 
of False Oat, contains 
but a single grain, 
since one of the two 
component flowers — 
the second in this case 
— is barren. In York- 


of the spikelet, that 
3 the two glumes (fig. 



A, Seed of Yorkehire Fog. 
B, llie same with glumee re* 
moved (magnified). . 

Qi, Lower glume overlapping 
o,. upper glume. 1, Fertile awn- 
leas part. 2, Barren part with 
hook awn b a, Lower pale e, 
Seed stalk, d, Stalk of spikelet. 


shire Fog the break- 
ing-up process is often carried further, and the 
barren part is detached from the fertile part 
containing the grain. Thus is produced ‘ shdled 
Holcus a very harmless-looking minute white 
glossy body like Timothy seed, but though so 
harmless in appearance, capable of producing 
one of the most troublesome weeds of our pas- 


tures and meadows, namely Yorkshire Fog. 
The barren part with the nook awn is most 
characteristic of Yorkshire Fog. 

One other case remains for notice, namely the 
shelled seeds of Timothy and Cocksfoot. These 
shelled seeds are merely the grains or kernels 


from which the husk of pales has been removed 
by threshing (fig. 1). 

XIV, How to know Grassos by thoir Soods 

According to their construction, grass seeds 
may now be grouped thus : — 

» 

Group 1. — The seed is the whole spikelet. 

Group 2. — The seed is a Bound-backed por- 
tion of the spikelet. (Lower pale rounded.) 

Group 3. — ^The seed is a V-baoked portion 
of the spikelet. (Lower pale keeled). 

Group 4. — ^The seed is a portion of the spike- 
let with A BACK OR A BASAL AWN. 

Group 5. — Double SESDa 

Group 6. — Shelled seeds. 

Group 7. — Seed with extra inner olumss. 
In this rare case the spikelet is peculiarly con- 
structed, having not only an outer pair of 
glumes, but an extra inner pair, which go along 
with the detached portion called ‘seed*. Ex- 
amples are Sweet Vernal Grass (fig. 32) and 
Beed Canary Grass. 

It is easy to subdivide these seed groups by 
taking size into account. If, for example, some 
seeds of Italian Bye Grass are sprinkled over a 
sheet of millimetre paper, we at once see the 
length of the seed. Tne body of the seed, i.e. 
the swollen part, measures 6 br 7 mm., and 
the awn at tne apex 4 or 5 mm. more. The 
awn, if present, should have its length stated 
separately from that of the body of the seed, 
for the awn is liable to have its point broken 
off, and besides it varies much in length. In 
seed group 1, the simplest plan is to measure 
the length of the projecting part of the awn, 
and neglect the ^rt hidden by the glume 
covers. For convenience, the seeds are called 
long when the body exceeds 7 mm., medium 
when it exceeds 5 mm., and ehort when the 
length is less than 5 mm. The following table 
shows the results of such measurements. The 
seeds of cultivated species are printed in thick 
type:— 


A. — LONG SEEDS (belong to Groups 2, 3, 4, and 5) : exceed 7 mm. 
Group 2 {Round-hacked Portions of the Spikelets) 


Length in 
Millimetres 

Body 

of Awn, 
Seed. 


Common Name. Technical Name. 


Bemarks. 


18 

18 

Barren Brome. 

Bromus iterilis. 

Back with seven ribs. 

18 

8 

Rough Brome. 

Oou^ Grass. 

Bromxu Oip&r. 

Hairy; very narrow. 

10 

0-2 

Triticum repent. 

Seed stalk narrows towards 
the base. 

10 

40 

Wall Barley. 

Hordeum mwrinum. 

One seed per spikelet. 

9 

9 

Wood False Brome. 

Braohypodium tylvcUicum. 


0 

li 

Hea^ False Brome. 

Braehypodium pinnatum. 

Hairy surface. 

0 

7 

Upri^t Pereniiial Brome. 
Meadow Barley. 

BrofAtu erectus. 

Stalk with short rough hair. 
Only one seed per spikelet. 

8 

10 

Hordeum pnUenae, 

8-8 

0-8 

Darnel Rye Grass. 

Lolium temulentum. 

Poisonous. 

8 

8 

Wood Couch. 

Triticum caninum. 


7 

(M 

Rye Brome. 

Bromus teealinus. 

ElHptioal outline edges curled 
in, and bald surface (fig. 41). 

7 

5 

Soft Brome. 

Bromus mollis. 

Broad at apex, narrowailMM^ 
and hairy surface (fig. 41). 
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A. — LONG SEEDS (Continued). 


Length in 
IflUiroetret. 


Stiff hairs ( 15 
on the IS 
seed stalk (l2 


Common Name. 


Common Reed. 

Bheniah Tall Feioue. 
New Zealand Tall Fescue. 
Perennial Bye Graaa. 
Italian Bye Qraaa 


Technical Name. 


PhragmitM eommunis. 
Festuca elatior 
FutHca arwiduiacea 
Loliwm perentu 
Lolium italUum 



Seed immersed in long haira 
I Cylindrical stalk. 

1 Seed stalk flat, broad at apex, 
/ narrow at base. 


Group 3 (y -hacked Porttone of the Spikelets) 
Schrader's Brome. 1 Bromus Schraderi. | 

Group 4 (Seed with Awmd Back) 


Wild Oat. 

Perennial Oat Grass. 
Downy Oat Grass. 


Arena fatua. 
Arena pratends. 
Arena pubescent. 


Tall Oat. 

(The non-bulbous variety 
is cultivated.) 


Group 6 (Double Seeds) 

i Arr^ienatkerum arenaceum. 


Yellow basal hairs. 


liere are two awns per seed, 
and 12 mm. is the length of 
the long bent one (fig. 38). 


B.— MEDIUM SEEDS (belong to Groups 1, 2, and 3): exceed 6 mm. 
Group 1 (the Spikelet ie the Seed) 



4 

Slender Foxtail 

A hpecurut agrettis. 


2 

Meadow Foxtail. 

A lopecurus pratensis. 

1 6 

2 

Creeping Soft Grass. 

Holcut mollis. 


Glumes bald, awn stiff. 
Glumes hairy, awn fine ( fig. 87 ). 


Group 2 (Bound-hacked Portions of the Spikelets) 


Moor Mat Grass. 

Varioos-leaved Fescue. 
Creeping Fescue. 

‘ Hair Grass.* 

Meadow Fescue. 

Floating Sweet Grass. 
Smooth Heath Grass. 


Bardiis stricta 
Festuca heterophylla 
Festuca rubra 
Festuca Mtjurus 
Festuca pratensis 
Olyceria Jluitaiis 
Trxodia decumbent 


Stalk cylindrical. 


Group 3 (y -hacked Portions of the Spikelets) 

afoot. I Dactylis glomerata. 


placed with the 


White husk and bent point 
(fig. 42). 


C. — SHORT SEEDS (Groups 1, 2, 3, 4, 6, and 7): less than 6 mm. 
Group 1 (the Spikelet is the Seed) 


! Yorkshire Fog (unshelled). I Holcut lanatus. 

Water Foxtail. \ Alopecurut geniculatut. 


I Fig. 89, A. 


Group 2 (Round-hacked Portions of the Spikelets) 


12 

Hair Fescue or Hair Grass. 

Festuca Myurut. 

4 

Hard Fescue. 

Festuca durittscula 1 

0-1 

Sheep's Fescue. 

Cres&d Dog’s*ttiL 

Festuca ovina } 

0-1 

Cynoturut cristatut. 

0 

Quaking Grass. 

Brisa media. 

2 

Brown Bent. 

AgrosUs canina. 

0-1 

Common Bent. 

Agrostis vulgaris. 

0-1 

FioriiL 

AmstisaXoa. 

PlUeun pratense. 

0 

Ttmothy. 


Body exceedingly slender ; 
awn often br^en (fig. 42). 


Yellow or brown, dotted with 
short bristles towards the 
bent point. 

Length eoual to breadth, 
hollow like a shell, and no 
stalk. 


Silvery husk. This seed is I 
rotund, and rolls like a ball 
when placed on a smooth | 
surface. 
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Length in 
Milliinetree. 


Body 

of Awn. 
Beed. 


Oomiiioii Name. 


Teehnioal Name. 


Group 3 {y -hacked Portione of the Spikelets; no . 


84 

0 

Purple Molinia. 

Molinia eai'ulea. 

84 

0 

Annual Meadow Grass. 

Poa annua. 


0 

Bmooth-stalked Meadow 
Grass. 

Poa pratensii. 

24 

0 

Bough-stalksd Meadow 
Grass. 

Poa trivialii. 


0 

Wood Meadow Ghrass. 

Poa ntmoralit. 


Group 4 (Seed with Awned Bach or Base) 


5 

Golden Oat 

A vtna flavtKtm. 

6 

4 

Wavy Hair Grass. 

Tufted Hair Grass. 

Atm jUxnota. 

Air a catspiiosa. 

10 

Silky Bent. 

Aptra $pica vtnii. 


Group 6 (the Seed is the Naked Grain) 

— 

Floating Sweet Grass. 
Cocksfoot 

Qlyceria Jluitans. 

Dactylis glomtrata. 

— 

Timothy. 

Phleum pixLtense. 


Group 7 (Seeds with Extra Inner GlumeSy fig. 


3 

Sweet Vernal Grass. 

Anthoxanihum odoratum. 

0 

Reed Canary Grass. 

Phalarit arundinacea. 


Husk of pales gaping at the 
point (ng, 44). 

Slender stalk. 

Stalk twice as stout. 

No hairs at base. 


Awn from back. Stalk fea* 
tber • like, with upward 
sloping hair (fig. 45). 

Awn from base (fig. 45). 

Awn from base. Hairy at 
the base and along the 
stalk. 

Awn from near apex. 


Grain circular in section. 
Grain triangular in section, 
with a flat face. 

Grain circular in section. 


Hairy reddish-brown sur- 
face formed by the pair 
of inner glumes, each with 
an awn. 

Two hair tufts at the base 
representing the pair of 
inner glumes. 


XV, Impurities and Adulterants of Com- 
mercial Seed 

Since this article deals solely with grasses, 
the only impurities and adulterants mentioned 
belong to the order Gramineee. Of course, other 
impurities occur, but these 
are not dealt with here. 

Seed Group 1.— The seed 
is the whole spikelet. 

Meadow Foxtail (fig. 37). — 

Unripe seed has a light- 
coloured husk (glumes); vmen 
ripe the seed is darker, and * Kg. 40 
greyish-yellow. The impuri- _ 
tiM are: Meadow grasses 
(Poas, seed group 3), and S, Cylindrical stalk 
Tufted Hair Grass (seed Meadow Fewue. 

ground). The adulterants are 
olenaer Foxtail, Creeping Soft Grass, and York- 
shire Fog (fig. 39X all belonging to seed group 1. 

Seed Group 2. — The seed is a round-backed 
portion of the spikelet 

Italian Rye Qrass, — The presence of the awn 
distinguishes this from Perennial Bye Orasa 
The common impurities are Yorkshire Fog (seed 
group 1) and Hair Fescue Grass (Feetuoa MytsruSf 
seed group 2, fig. 42^ 


Perennial Rye Grass. — Tlie common impuri- 
ties are Yorkshire Fog (seed group 1) and Soft 
Brome (seed group 2, fig. 41). 


/ ^ . 

Fig. 41 

1, Soft Brome Seed (magnified), from inner face, a, 
Lower pide. b, Upper pue. e. Stalk, d, Awn from 
notcbea apex. 2, Bye Brome Seed (magnified), from 
inner face, a, Lower pale. 5, Upper pale, e, Stalk. 

Meadow Fescue , — This is distinguished from 
Perennial Bye Grass by the stalk (fig. 40X which 
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IB cylindrical with a flange at the not flat 
and not narrowed to the base. Hie common 
impurities are Soft Brome and Bje Brome (fig. 
41) of seed group 2. An adulterant is Peren- 
nial Bye Grass. 

Ekenith Tall Fescue, — This differs from 
Meadow Fescue in two TOints — the colour is 
darker, and the point of the husk is never 
broken ; the size also is slightly greater. A 
common impurity is Cocksfoot (seed group 3, 
fig. 4^ and a common substitute is I^w Zea- 
land Tall Fescue (seed group 2). 

Few Zealand Tall Fescue, — This difiers from 
Bhenish Tall Fescue in two points — the colour 
is light, as in Cocksfoot, and there is a very 
short awn point. 

Hard Fescue, — This is 
distinguished from Sheep’s jj 
Fescue by its larger size and j f 
long awn. The common im- / 
purities are Purple Molinia / 

(seed group 3, ng. 44) and / 

Wavy Hair Grass (seed / 
group 4, 1^. 45). / 

Skeep'e fescue has at most n Jl 
a trace of an apical awn. i ^ 

Hard Fescue is often sub- i 

stituted for this species. / 

Seed Group 3.— The seed ^ 

is a V-backed portion of the i 2 

spikelet. 

Cocksfoot, — In immature l, Seed of Cocksfoot, 
samples the seeds are often 
‘double ’ (fig. 42) on account n»t 

of immaturity. There is a •in- 
characteristic bend to the side 
at the point of this seed. The common im- 
purities are Yorkshire Fog (seed group 1) and 
^ft Brome (seed group 2). Adulterants are 
Perennial Bye Grass and Hard Fescue, both 
belonging to seed group 2. 

Meadow Grass seeds (Poa) may be distin- 
guished thus: — 


The common im- 


Rouffii-sUlked Smootb-italked 

Meadow Graas. Meadow Grass. 

^ very .lender. 

Globular. 


Globular. 

This rudiment occurs only on the end *8eed ’ 
of the spikelet <fig. 84). 

Adulterants of Meadow grasses are Purple 
Molinia (seed group 3X _ 


with a basal awn i^ed 
group 4, fig. 45). Hiere 
are never awns on Poa 
seeds. 

Crested Dog^s-tail , — 
This seed ends in a 
hard sharp point, which 
is bent to the side like 
the point of a Cocks- 


FIs. 48.— ahelled Helens 
<x6) 

1, Barren part. a. Hook 
awn. b, hewer pale. 2, 


foot Med. The .talk JShe Sut 
is a short cylinder end- c, stalk. 


u a snort cylinder end- stalk, 
ing in a disklike flange. 

A common impurity is shelled Hokus (fig. 43). 
Purple Molinia (s^ group 3, fig. 44) also 


occurs, and is easily distinguished by the dark- 
brown husk with purple tip, by the compara- 
tively long stalk ending like a bone with a 
cleft knob, by the gaping 
point of the husk aue to 
excessive narrowness of the 
lower pale, and by the ex- 
cessive bulging of the upper 
pale next the stalk. 

Timothy , — This seed occurs 
either with its silvery husk 
or as the naked grain (ishelled 
a Timothy). The grain is almost 
globular; unlike a grain of 
wheat, there is here no fiat 
face with a groove. 

Seed Group 4, — The seed 
is a portion of the spikelet 
with an awned back or base. 
Golden Oat Grass (fig. 45 
, ^ — The point of the bac 

Upne^pX*'* stalk; P*’!? “ *^0 

d, Bonelike apex of hairlike points, and looks as 
if it had three a'^ns instead 
of one. The husk of the ripe 
seed is verv thin and coloured like gold. A 
common substitute is Wavy Hair Grass with 
a basal awn, and without a feathered stalk. 
There is a tuft of hair at the base of the seed, 
but none on the stalk. 



1, Seed of Golden Oat, aide view (x 8). a, Lower pale. 
6, Upper i^ e. ^ Feathered stalk, a, Bent awn from back. 
2, Seed ofwayy Hair Grass, side view ( x 8). a, Lower pale. 
6, Upper pale, e, Stalk, a, Basal awn. 


Fig. 44, — Purple 
Molinia Seed, side 
view (x 8) 



Seed Group 5. — Double seeds. 

French Rye Orassy or Fon-bulbous Tall OcU 
(Arrhenatharum avenaceum v&r. non-bulbosunif fig. 
38). — ^The seed is oylindrical, not flat. Only the 
up^r of the two flowers contains a grain. This 
fertile part bears a fine, very short, straight awn. 
Bye Brome fseed group 2, fig. 41) is sometime# 
used as an adulterant. [a. n. 
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OrmuMf IfiMOt KiimiIm of.— J\>u2a 
oUraoea TDaddy-long-legsX MdoUmtha vulgarii 
(CockcWer^ Agriotei linMUui (yfmwoTm\ Cha^ 
rmaB graminu (^tler Moth). 

CN^muMy Nutiitivo Valuo of.— Many 
have been the attempts made to determine the 
relative nutritive values of different individual 
grasses, and also of the mixed herbage of pas- 
tures. But the question is one surroundea by 
a great deal of difficulty, arising not only from 
the differences which individual grasses may 
show when grown under varied conditions and 
on particular soils, but also mainly from a want 
of Knowledge as Ui what really determines the 
nutritive value, that is, which the constituents 
are that decide this, and what is the relative 
importance to be attached to each. Even in 
the case of the ordinary feeding stuffs of the 
farm it is difficult to compare them in regard 
to their known feeding constituents, more espe- 
cially when the same food may be useful not 
because of one of these constituents only — e.g. 
the oil, the starch, or the nitrogen — but for all 
of them together. Still more difficult is it to 
assess values in the case of grasses, when not 
only may the percentages of these vary at 
different periods of the growth, but when the 
very forms of combination of the constituents 
alter during the growth, and when, along with 
these changes, are introduced further considera- 
tions of mechanical nature and palatability. 
Certain facts have, it is well known, been es- 
tablished, as, for instance, that grasses are of 
highest nutritive value before the time of flower- 
ing has been reached, but such considerations 
have equally to give way, in practical agricul- 
ture, to others of economical nature, as, for 
example, the stage at which there will be the 
best return when both bulk and quality are taken 
into account. To cut a crop at an early stage 
in order to secure the highest quality may be 
a Tnistake economically, and so may it be to 
allow a crop to become so ripe that its good 
quality may be sacrificed. If this applies in 
the case of an individual grass, it does so the 
more when a mixture of grasses, each possessed 
of particular characteristics, goes to form the 
constituents of a pasture. Iii the cutting of 
grass for hay, moreover, one has also considera- 
tions of the weather to take into account, and 
the favourable opportunity has often to be seized, 
to the exclusion of whether the quality will be 
improved or deteriorated by further waiting. 

rutting aside, however, these points, impor- 
tant as is their bearing, the great difficulty is 
to know what value to assign to the relative 
chemical constituents and to the amounts in 
which they are severally present. What is to 
be taken as the factor or factors indicating 
excellence ? Is it to be the nitrogen, the carbo- 
hydrate matter, the oil, or what? Opinions 
on these points have varied greatly, and have 
imdergone change from time to time.' At one 
time it was thought that what was capable of 
being removed by treatment with hot water 
mark^ what was readily available, and so 
supplied an index to the nutritive value. At 
another time the respective richness of grasses 
in nitrogen was taken as the determining factor, 


while, at a later date, this view was rejected 
and attention given to the relative digestibility 
of the different constituents as ascertained, by 
actual feeding experiments with animals. 

The first work done in attempting to assess 
nutritive values of grasses was by Oeo. Sinclair, 
the author of Hortus Graipineus Woburniensis, 
who carried out the experiments inaugurated at 
Woburn by John, Duke of Bedford. Sinclair's 

S ian was to grow on small plots — 4 ft square — 
ifferent varieties of gi'asses, and, after cutting 
the crop, to take e(|ua] weights of each grass 
and subject these — in accormstnce with the ad- 
vice of Sir Humphry Davy — to the prolonged 
action of hot water. The soluble portion re- 
moved by this treatment was evaporated and 
weighed, being taken then as the measure of 
the nutritive value. Although this was the 
first step in putting knowledge on the subject 
in ordered form, it was soon recognized as being 
an unsatisfactory method. Way showed that 
by this treatment the albuminous bodies were 
not extracted at all; moreover, the analyses, 
being taken only at the time of flowering, did 
not represent the grass at its other stages. Way 
showed also that the differences between the 
same grass cut at two different stages were 
frequently greater than those between two dif- 
ferent kinds of grass. , 

Subsequent to this, much work was done 
both in Germany and America, while, in our 
own countrv the investigations of David Wil- 
son, jun., 01 Carbeth, Stirlingshire (1885), have 
contributed to a better knowledge of the sub- 
ject, as did also the work of Martin John Sutton 
and others. Early in 1886 Martin John Sutton 
published in his b^k Permanent and Temporary 
Pastures, illustrations of the principal pasture 
grasses, and these were accompanied W analyses 
of each, by Dr. J. A. Voelcker, in which were 
separately stated the amounts of albuminoid and 
non-albuminoid nitrogen, as also those of soluble 
and insoluble albuminoids. Though these were, 
at that time, the most complete senes of analyses 
published, there was no attempt made, except 
in a general way, to compare the different grasses, 
or to affix to them ‘nutritive values’ bas^ upon 
the respective analyses. The following grasses, 
however, stood out, as the result of the com- 
parison of analyses, as possessing high nutritive 
properties ; Alopecwnu pratemia (!N^dow Fox- 
tail), Featuca ovina (Sheep’s Fescu^, Poa nemo- 
ralia (Evergreen Meadow Grass), Featuca hetero- 
pkyUa (various-leaved Fescue), and Poa trivialia 
(Itough-stalked Meadow Grass); while Lolium 
perenne (Eye Grass), Phleum pratenae (Timothy, 
or Cat’s-tail), Antnoxanthum odoratum ^weet 
Vernal), Lolium itcdicum (Italian Rye Grass), 
and Daotylia ghmerata (Cocksfoot) came next in 
order. 

Martin J. Sutton also in 1691 contributed 
to the Bath and West of England Journal a 
Paper on * The Relative Feeding Value of Grass 
Cut at Different Periods of Growth in which 
were recorded the weights (green and diy) of 
cuttings of the herbage of an old pasture at 
different periods ranging, for the first cutting, 
from June 3 to July 29; for the second cutting, 
from Sept i to Oct. 29 ; a third cutting being 
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also taken on Oct. 29 from the earliest cut plot 
The result of these trials was to show that the 
earliest cut plot produced in the end the greatest 
amount of dry matter, and the latest cut the 
least Accordingly, there was a clear loss from 
late mowing, and it was further shown that 
even at its flowering stage, meadow hay had 
passed its best The chemical results of the 
enquiry were discussed in the same paper by 
Dr. J.*A. Voelcker, who made analyses of the 
several cuttings of the different plots, combining 
the analytical results with the actual weights oi 
produce obtained, and setting out the different 
constituents contained per acre in each case. 
As regards the first cuttings, in the earliest 
cut portions (June 3) the alouminoids were in 
highest proportion, as were also the non-albumi- 
noids, or amides. The albuminoids and amides 
then both began to decrease, and b^ July 29 
the non-albuminoid nitrogen had disappeared 
altogether. In the earlv cut grass there was 
less indigestible fibre and more digestible carbo- 
hydrates than at any other period. The earliest 
cut grass was richest in albuminoids, in total 
nitrogen, in digestible carbohydrates, and in 
ash, while having also the least amount of 
indigestible fibre; accordingly, it was by far the 
most nutritious. 

Comparing the second cuttings with the first, 
it was found that an early cut aftermath was 
as good as an early first cut, but that as the 
cutting was left later the grass deteriorated in 
quality, and more indigestible fibre was found 
in it. 

Taking the crop as a whole, the earliest cut 
plots produced the greatest weight per acre in 
albuminoids, digestiole carbohydrates, and in 
mineral matter, as well as in total crop, and 
that as the cutting was delayed so the nutritive 
constituents decreased in amount, the plots 
longest delayed giving the least weight per acre 
of Uiese valuable bodies. 

David Wilson, jun*, made important contribu- 
tions to the subject of thenutritive value of grasses 
in Papers contributed by him to the Highland 
and Agricultural Society’s Journal in 1886 and 
1889, as the outcome of experiments in growing 
individual grasses in 1886, these being continued 
for the next three years. Wilson not only took 
the produce (green and dry) of each variety of 
grass, as ascertained in three different cutties. 
But he made analyses of the produce, and, affix- 
ing to the several constituents values, partly 
derived from Continental investigations and 
partly as modified by himself, he summed these 
up, having regard to the total produce, and thus 
made a comparison of the total value of the pro- 
duce in each case. The analytical work included 
determinations of digestible and total albumin- 
oids by new methods. ‘ Fat, wax, and chlorophyll * 
were estimated by extraction with carbon bisul- 
phide, but only a portion of this was considered 
as representing fat, and was multiplied by 4, to 
bring it to terms of carbohydrates, m accordance 
with Continental practice. The digestible albu- 
minoids were multiplied by 7, the indigestible 
by 4, and the non-albuminoid bodies by 2, to 
bring them to terms of carbohydrates. These 
different amounts were added to the carbohy- 


drates, and the totals were then used for com- 
paring the different grasses in respect of nutri- 
tive value, and in regard to the total value of 
the produce obtained in each case. While it 
was shown, as before, that the difference in 
composition between different cuttings of the 
same grass was much greater than that between 
different grasses cut at the same stage; the same 
general results were obtained as in Sutton’s ex- 
periments just recorded. The most nutritive 
produce was that of the earliest cut lots, the 
albuminoids decreasing and the woody fibre and 
non-nitrogenous extractive matter increasing as 
the grasses advanced to maturity. The digestible 
albuminoids were most in extent when the grass 
contained most total albuminoids. 

Of individual grasses, Cocksfoot, because of 
its high crop yieltj gave the greatest total value ; 
in nutritive value Meadow Fescue was superior 
to all the other grasses, but gave no autumn 
roduce ; Meadow Foxtail, too, while giving the 
est value in the first cutting, was inferior in 
later cuttings and gave but little aftermath. 
Sweet Yernsd Grass held a good position through- 
out, and Golden Oat Grass proved a good kte 
grass, while Perennial Rye Grass was the only 
grass that gained by a slight delay in the first 
cutting. 

Continuation of the experiments for another 
three years (to 1888) showed the produce of 
Sweet Vernal Grass and Crested Dog’s-tail to 
fall off considerablv, while Golden Oat Grass, 
Meadow Grass, and Hard Fescue all increased 
in productiveness. Meadow Fescue, though its 
yield fell off slightly, remained of such nutritious 
quality as to leave it to be fairly considered the 
best grass for permanent pasture. Cocksfoot, 
Meadow Foxtail, and Timothy kept up their 
good position throughout, though Cocksfoot was 
found to be difficult to graze satisfactorily by 
sheep. Lastly, Perennial Rye Grass was found 
not to disappear, as has been stated in some 
quarters, from pastures, and to be not only 
nutritious, but to have furnished in pastures 
a greater weight of produce than when it was 
omitted in a seed mixture. 

Such a system of valuation must, as Wilson 
rightly remarks, be regarded merely as a * popu- 
lar method of comparing the value of one sort 
of grass with another *, and to be ‘ very oipen to 
criticism’. The relative values of the different 
albuminoids as compared with carbohydrates 
are taken largely upon assumptions, the nearest 
:uide for which are the feeding experiments of 
Volff conducted in Germany, out which have 
not been repeated either with the cattle or the 
foods of this country. Further, the item of 
woody fibre has not been taken into account, 
and ^et we know that, though called generally 
* indigestible this is capable of being utilized 
by animals, and by different classes of stock, to 
varying extent. Yet again, the important point 
of ^latability is not taken into account, and, 
indeed, cannot be expressed in any terms of 
chemical analysis. Grasses may, and do, how- 
ever, contain particular ingredients which cause 
them to be taken more or less readily by stock, 
and this must constitute a great difference be- 
tween them. Once more, it does not follow that 
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what holds ^;ood with an individual grass when 
l^rowinff by itself, will hold good when the same 
u merely an ingi^ent, with many othei^ of a 
p^ure. Nor are all soils alike, or climatic con- 
ations the same, and the luxuriance of a par- 
ticular grass, as also its quality, may be very 
different in one part of the country, or on a cer- 
tain soil, to what they are under other conditions. 
Also, a grass relished by one class of stock may 
not be so suited to another. 

Altogether, the question of the nutritive value 
of grasses, though light has certainly been thrown 
upon it, is far From definite solution, and allows 
only of general conclusions being drawn. 

[J. A. V.] 

Grasses. — Parasitic Funf I. — Many 
fungi are recorded on meadow and pasture 
grasses. Owing to them the hay crop is de- 
teriorated and IS less palatable to animals; the 
presence of large numbers of spores may cause 
catarrh and other throat trouDles; sometimes 
poisoning results. The fungi may also spread 
on to cereal crops and thus bring greater loss. 

Ear Smut (Ustilago). — In many districts com- 
mon on False Oat Grass, Soft Brome, &c. ; during 
haymaking the black spores rise in clouds, ana 
the hay is unpalatable. See ‘Smut’ in arts. 
Oat and Barley — Parasitic Fungi. 

Bunt (Tilletia) sometimes occurs on grasses 
(see Wheat-Parasitic Fungi). 

Sheath and Leaf Smut — Several species of 
Ustilaginese (see Fungi) occur frequently on 
Water Grass (Glyceria) in wet meadows, on 
seashore Marram Grass (Psamma), and other 
grasses. Death of cattle in Sweden has been 
traced to Water Grass smutted in this way. 

Powdery Mildew ( Erysiphe graminU) forms 
white patches on stems and leaves, generally 
on the lower parts of the plants. Summer 
sporules are formed, and winter ascus-fruits. 
See Fungi, ‘ Ascomycetes ’. 

Sheath Mildew {EpichIcMi typhina), — This 
superficially resembles Powdery Mildew, but 
the white crust of mould is generally limited 
to a firm band round the sheaths ; this strangles 
the unfolding leaves. The fungus belongs to 
the Ascomycetes. It is recorded as poisonous 
to horses in France. 

Ergot (see Ergot under heading Rye — Para- 
sitic Fungi). 

Treatment, — Cut the grasses before the fungus 
has reached the spore-forming condition, and 
continue this for several years. Soft Brome 
Grass with badly smutted ears and rusted leaves 
has come under our notice freauently in recent 
years. This grass flowers early, and must be 
cut before flowering. Any loss of weight by 
early mowing will oe compensated by better 
quality. Where fungi occur regularly amongst 
grass, ploughing up and a course of arable crops 
IS advisable. Spraying of grass land is gene- 
rally regarded as impractic^le. [w. o. s.] 

Qrmnliopp# r.— Tlie grasshoppers, like their 
near allies the Locusts, belong to the group 
Orthoptera ; they are active insects, with a large 
head, prominent eyes, and a somewhat flattened 
body. The hind legs are long, have strong thighs, 
and are specially adapted for leaping. The 
month parts are very powerful The front pair 


of wings, as in other orthopterous insects, are 
long and leathery; the hind wings are even 
longer, but more delicate, and fouled up be- 
neath the protective tegmina. The chirping 
sound made by the grasshopper is producea by 
rubbing the outer face of the outer wing against 
the face of the hind leg. The grasshoppers are 
not of economic importance in Britain, but in 
America they often do considerable damage to 



maize, lucerne, and other field crops. In Aus- 
tralia, grasshoppers are very destructive to the 
vegetable garden. See Locust. [r. h. l.] 
warn liAnds. See Pastures. 

Grass OUT Parnassus (Pamaena palus- 
trie) is a striking bog plant oelonging to the 
Saxifrage order, and to that part of the order 
which has the ovary free within the flower 
(superior). It is a bald perennial herb, with a 
rosette of heart-shaped leaves on the ground, 
from the centre of which rises a simple angular 
stem about 1 ft. high. This air stem bears a 
single leaf on its side, and at its upper end a 
solitary white flower. This solitary leaf, unlike 
that of the rosette, has no petiole, and clasps 
the stem with its base. The white flower, about 
J in. in diameter, is a very conspicuous object 
in boggy pastures from August onwards. The 
nectaries in the flower are five in number, and 
each is divided up like a hand into five seg- 
ments. Botanically, these nectaries are interest- 
ing objects, representing stamens modified into 
nectaries. This is a very attractive plant, and 
if removed from its natural habitat with a ball 
of earth round its roots, potted, and plunged 
into water, it will continue to blossom for many 
weeks. [a. n. m‘a.] 

Grass Seeds. See Grasses, Pastures, 
Seeding of; also arts, on specific grasses — 
Cocksfoot, Rye Grass, &c. 

Grass Snake (Tropidonotiu natrix\ the 
largest of the three British snakes, being often 
about a yard in length. It is widely distributed 
in England, especially in moist meadows near 
water, but does not occur in Scotland or Ire- 
land, except as an escape. It feeds chiefly on 
frogs and fishes, and can swim well. It is quite 
harmless, and though it often hisses and makes 
a great fuss when caught, it never bites, having 
indeed no means of defence except voiding the 
ill-smelling contents of its cloaca and the equally 
offensive secretion of its cloacal glands. The 
usual colour is olive-grey or brown above, with 
black spots and narrow cross-bands ; black and 
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white and grej below. There is often a black 
collar behind the head. There are nineteen 
rows of scales, as in the likewise haimless smooth 
snake {CcnmiUa l(xvi$\ but the scales are keeled 
as in the adder, where, however, there are 
twenty-one rows. There are usually seven scales 
along the upper lip, and the third and fourth of 
these border the eye. Grass snakes pair in May 
or June, and lay about three dozen soft-shelleo, 
inch-long, yellowish eggs in Julj^ or August, 
usually in a clump amid decaying vegetable 
matter. The young are hatched at the end of 
summer or in autumn; they feed for a few 
weeks on insects and worms before they take 
to small frogs. At this stage they are apt to 
drown if they fall into the water. The Grass 
Snake is easily kept in captivity, and becomes 
very tame. It cannot be said to be of much 


practical importance, but there is certainly no 
reason to kill it in mistake for an adder. 

[j. A. T.] 

Qrmttwnf a provincialism signifying stubble, 
a stubble field ; aftermath ; or the first crop of 
grass mown after land has been topdressed with 
sea sand. 

OrAval- — Any loose assemblage of more or 
less water-worn stones, whether they are sili- 
ceous, calcareous, or of any other type, is styled 
a gravel. But most gravels are distinctly sili- 
ceous, owing to the more ready decay of other 
materials. Sub-angular flints thus form gravels 
on the surface of the Chalk in England. Highly 
rounded pebbles occur in many gravels formed 
in streams or as beach deposits, and the mass 
in consequence has no stability, but always fur- 
nishes a loose surface. Sand commonly occurs 
as an interstitial material, and some of the 
siliceous glacial gravels form the worst type of 
land for the agriculturist. [o. a. j. c.] 

OrAval Soils.— Siliceous gravels, when un- 
mixed with finer material, produce soils which 
are agriculturally poor or barren, and no man- 
urial treatment, however generous, will render 
them profitable. Their open texture permits of 
the washing away into the deeper subsoil of all 
the fertilizing material which would otherwise 
accumulate near the surface, while their small 
capacity for holding water and their low capil- 
larity expose them to disastrous droughts in dry 
seasons. Whenever they possess even a small 
proportion of fine earth, such as that derived 
from the decay of limestone boulders, gravel soils 
may become clothed with a short herl^e, which 


in time develops a more or less retentive turf, 
often providing valuable grazing for sheep and 
cattle. Such pastures may be seen on some of 
the gravel eskers or ‘ green hills ^ of the central 
plain of Ireland. Forests of conifers will, more- 
over, spread on very unpromising and sandy 
gravel soils, as may be seen in the drift-covered 
regions of North Germany and Finland. 

[t. h.] 

Qraslor. — A grazier generally means one 
who fattens oflT stock for the market on grass 
lands. He does not usually breed or rear stock, 
but buys in stores or moderately fat cattle, 
and with the aid of concentrated foodstuffs 
finishes them off on the grass for the butcher. 
Some graziers rent grass land from arable 
farmers generally within a moderate distance 
of a central market, and have little or no pas- 
ture of their own. 
In the winter the 
flying stock may 
consist chiefly of 
sheep, and in sum- 
mer lambs and fat- 
tening cattle. The 
grazier is not now 
nearly so common 
as in past time ; but 
whetner this is due 
to the increased 
skill of the ordinary 
farmer in selecting 
store cattle which 
will rapidly come 
to maturity, or to the rise in the price of food- 
stuffs, or to the importation of live stock from 
abroad, it is difficult to say. [r. h. l.] 

Qroase. — The bane of the cart, stable, or 
breed of heavy horses is this eczematous inflam- 
mation of the true skin affecting the oil glands 
of the lower portions of horses’ limbs, and giving 
rise to symptoms, in the first place, of itching 
and irritation, which cause the sufferer to stamp 
at night and rub his legs across each other, often 
inflicting injuries with the shod foot upon the 
pastern or other part of the corresponding limb. 
A discharge of fluid, comparable to melted lard 
in consistence, may be observed around the pas- 
tern and heel, ana this spreads upwards as well 
as downwards to the heel, and emits a most offen- 
sive odour. The disease is strongly hereditary, 
and may occur in colts at grass before their second 
year is reached. Still more likely is it to come 
out if the young animals are yarded during 
winter. Constitution is gained by exposure, if 
properly fed, and grease is much less likely to 
invade the limbs when colts are wintered out- 
of-doors. Washing the legs is an exciting cause 
of grease, and the practice of letting the mud 
dry on and brushing out next day when dry 
proves the better system. The round-legged 
and underbred are more prone to grease than 
horses with flat bones and well-made carcass. 
There is less grease among the Shires of to-day 
than formerly, when the breeding industry was 
not conduct^ on scientific lines, and any sire 
was employed upon a broken-down mare which 
the owner was reluctant to shoot. Neglected 
grease leads to cracks and ulcerations of a per- 
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manent character, and to the growth of so-called 
grapes of a fungoid and irritating nature, and 
emitting a most unpleasant smell. The lighter 
breeds of horses are not exempt from this disease ; 
but the heavy ones are its special victims, both 
from their slower circulation and hairy limbs, 
which conceal the early symptoms, and the dis- 
regard which is too often paid to those men- 
tioned above as initiating the attack. 

Treatment is effectual if taken in time, and 
palliation possible in the worst of cases, if not 
a practical cure. A bold dose of aloes, as a ball 
containing from 6 to 8 dr., is first given, and 
in bran mashes once or twice a week 1 oz. of 
nitre, 1 oz. of resin, 2 oz. of sulphur, and 4 oz. 
of Epsom salts. This dose for an adult Shire 
horse may be reduced for colts 
or horses of the carriage class. 

It has long been known that 
diuretic medicines keep grease 
in check, but it is not so gener- 
ally known that Epsom salts 
is the most effective remedy, 
especially in such a combina- 
tion as we have suggested. 

Dram doses of sulphate of 
copper have a good effect upon 
chronic cases, and such quan- 
tities may be given nightly 
for a week or more, and then 
remitted until occasion re- 
q^uires. N o greasy applications 
should be used, but a lotion 
of 5% chloride of zinc, or sul- 
phate of copper, zinc, and iron, 
will keep aown the irritation 
and smell, and check the 
growth of grapes. When the 
latter have formed, it is the 
custom to burn them away 
with the flat shovel of the ^ 

blacksmith — a tedious and 
painful operation, only justi- 
fied by the result. A better 
plan is to slough off the grapes 
with a plaster of 1 part arsenic and 4 parts soft 
soap. But this nee^ to be used with great care 
to avoid injury to the heel. [h. l.] 

QraaM-bandInfl: of* Fruit Trees.— 
The best method of preventing the ravages of 
Winter Moth, Early Moth, IV&rch Moth, and 
Mottled Umber Moth catexmillars is by ^grei^- 
banding’ the trees. The female motna, being 
wingless, have to crawl up the trunks of the 
trees to deposit their eggs, and are thus trapped 
in the grease. The grease bands are maae as 
follows: A piece of greaseproof paper, about 
8 in. wide, is tied above ana below around the 
trunk of the tree, and then smeared with cart 
grease or some special comix)und. Various kinds 
of grease are on the market spemlly made for 
this purpose. If stock are kept in the brchard, 
the bands must be either high up the trunk or 
very low down, to prevent them rubbing the 
grease off. It is advisable to have the bands 
low down when possible. They should be in 
working order by the beginning of October 
(see Cheimatobia bbumata), and should be kept 
moist until the end of March. No other insects 
VOL. VI. 


which are harmful are caught by this method. 
The grease should never be applied directly on 
the l^rk, as it often has a very deleterious effect 
upon the trees, [f. v. t.] 

Qrea.t Dane. — The Great Dane as he now 
exists may almost be regi^ed as a modem 
breed, for although he has undoubted claims to 
be accepted as a descendant of a very ancient 
variety, he has within the last thirty years been 
the su^ect of important changes of conforma- 
tion. There can be no doubt that his anoestor 
was the Danish Dog, a breed of considerable 
stature which fashionable folks many years ago 
were pleased to have in attendance upon them 
when driving out, in the same style as the 
Dalmatian was used subsequently. The breed 
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eventually found its way into Germany, where 
it was cordially received, and where doubtless 
it WM extensively crossed with native varieties 
of big dogs. As a result, some years ago there 
were two races of tall massive-looking dogs in 
Germany, namely the Boarhound ana the so- 
called Great Dane, which resembled each other 
in many respects, though the latter was the 
lighter built and more active of the two. They 
were, however, so much alike as to cause con- 
fusion amongst the public, and therefore, with 
the view of ending the uncertainty which pre- 
vailed, the leading German breeders decided to 
proceed so far as possible in uniting the two 
varieties under the common title of German 
Dog. There can be no doubt that the Boar- 
hound, a heavily built, big-headed animal, suf- 
fered most by the above decision, as the elegant- 
looking Danish variety was the favoured breed, 
and its popularity has practically extinguished 
that of its weightier and more uucertain-tem- 
pered relative. 

Since the above decision of the German 
breeders wa^ arrived at, the support awarded 
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to the Great Dane in this country has very 
ffreatly increased, though its British admirers 
^ve not adopted the title of German Dog for 
it, preferring to adhere to the name by which 
the breed has always been known in England. 
The general appearance of the Great Dane very 
much resembles that of an extremely large Bull 
Terrier, as the breed is built upon most graceful 
lines, and a food specimen does not carry an 
ounce of lumuer on any part of its frame. It 
is, in fact, a most active dog — in short, wonder- 
fully so, when its proportions are considered; 
but unfortunately it possesses a great tendency 
to be weak at the jomts, the result being that 
oowhocks, which turn inwards so that the stifles 
and feet turn outwards, disfigure the appear- 
ance of many otherwise good specimens, whilst 
crooked pasterns in front are not uncommon. 
Such blemishes are unquestionably caused by 
the weight of the body pressing heavily upon 
the limbs of growing puppies; and consequently 
attention to the latter, by which is meant good 
feeding and proper exercise, would probably save 
many a gooa dog from being disfigured for life. 
The heaa and muzzle of the Great Dane are long 
and lean, the skull being flat at the top and of 
fair breadth, any approa^ to thickness or coarse- 
ness beihg regarded as a fault. The jaws ar^ 
very powerful, the teeth being large, and the 
eyes rather small for the size of the dog. They 
vary in colour, too, from brown, which is the 
usuu shade, to the wall or china eye which is 
to be found in the ‘ harlequin * or pied variety, 
which also often possesses a spotted nose. In 
Germany it is the practice to crop the ears of 
Great T^nes, but it is contrary to law to do so 
in this country. The neck is long and free from 
dewlap, the shoulders long and doping, and the 
chest narrow but very deep. Straight, heavy- 
boned fore legs are essential to the success of a 
Great Dane, and the body and loins should show 
considerable power, the former being rather 
long, whilst the tail should be of fair length 
ana carried in a slight curve, but not too high. 
The usual colours are fawn, blue, brindle, and 
pied or harlequin, and the weight of a good 
specimen is from 120 lb. to 130 lb. [v. s.] 

Great Yellow Underwina^, a large 
brownish-coloured moth. See TaYPHiENA. 

Green Ohe e ee.— In days gone by, it was 
a pleasing incident in the dairy world, in some 


of the dairying districts of England, that certain 
dairymaids should be called upon to make a few 
‘ green cheeses \ that were chiefly wanted by 
dealers in cheese or by private individuals as 
presents to be made at the festive seasons of 
the year. These cheeses were not green through- 
out, and the colouring matter was wholly arti- 
ficial, so far as its presence in the cheese was 
concerned. Sage and parsley are often dried 
green, for winter use, and it was sage chiefly 
that was employed in the production of green 
cheese. This sage was rubbed into fine particles, 
and well mixed into a portion of the curd whilst 
the latter was in a loose, granular condition. 
This curd was then put into other curd, of 
which a cheese was being formed in the press- 
vat, in thin layers, often in patterns, sometimes 
coming to the surface in designs or names of per- 
sons for whom cheeses were intended as presents. 
Occasionally one has seen instances oi artistic 
skill in the colouring of these green cheeses. 
They are but seldom made nowadays. The 
term ‘ green cheese ’ is also used to denote new, 
immature, or unripened cheese. [j. p. s.] 

Greon Orops or Root Oropo are those 
crops which alternate with cereal crops in the 
coui*se of a rotation. The object of green crop- 
ping is to provide a supply of succulent food 
material for the farm stock, to permit of a thor- 
ough cleaning of the land, and to ameliorate 
the physical condition of the soil. The principal 
green crops, or fallow crops as they are also 
called, are turnips, potatoes, cabbages, kohl-rabi, 
mangel-wurzel, beans, and cabbages. Sometimes 
carrots, beet, and parsnips form part of the green 
crop. These crops are usually grown in drills, 
but in some of those districts which are subject 
to drought they may be cultivated on the flat. 
For further particulars see under the various 
headings of the crops named ; also Root Crops, 
Grebn Food, Fallow, &c. [r. h. l.] 

Grean Fly, the collective name for the Plant- 
lice or Aphidee: so called on account of their 
prevailing green colour. See Aphids. 

Green Feed includes the succulent crops 
grown for the feeding of cattle. They are all 
characterized by a high water content. Their 
actual nutritive value varies according to their 
chemical composition. The following list gives 
the average ^rcentage composition of a few of 
the principal green foods ; — 


Green Food. 

Water. 

Dry matter. 

Albuminoids. 

Oil. 

Carbohydrates 

Fibre. 

Pasture grass 

80-0 

200 

30 

075 

lOO 

50 

Clover 

81*0 

190 

3*5 

075 

80 

60 

Vetches 

84-0 

160 

8*6 


60 

60 

Lucerne 

760 

240 

4*5 

076 

90 

70 

Cabbage 

860 

160 


075 

70 

20 

Bape 

860 

140 

2-75 

076 

60 

SO 

Tuniip 

90-6 

9-6 

lO 

0*26 

60 

10 

Swedes 

88*5 

11-6 


0-25 

80 

1*6 

Ifangel 

• 880 

120 

1-25 

0*25 

90 

10 

Oan^ 

870 

130 

1*26 

0-26 

9*6 

1*5 

Potatoes 

760 

260 

20 

0*26 

210 

10 


The above analysis shows the total amount of These figures should not, however, be taken as 
the constituents present in the different foods, indicating the real nutritive value of the foods, 
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as a certain amount representing the indiges- tion are: season, manuring, soil, and variety of 
tible proportion must be deducted in each case. crop. The influence of age on the crop is well 
The chemical composition of succulent crops shown in the following table giving the analysis 
is variable. The principal factors causing varia- of pasture grass cut at different dates: — 



Percentage Composition. 

n 


Albuminoids. 

Fats. 

Carbohydrates. 

Fibre. 

Ash. 

May 14th 11-5 

3*2 

40*8 

23-0 

163 

June 9th 9*4 

2*7 

43-2 

34-9 

8-0 

„ 26th 7*8 

2-7 

43-3 

38-2 

7*8 


The nutritive value of grass decreases as ma- the soil. When the crop is ploughed in, the 
turity approaches. Hoot crops, on the other whole of the constituents of the crop are added 
hand, increase in feeding value as maturation is to the soil ; in the other case they are restored 
reached Green foods are indispensable for the to the soil in the form of manure, having, how- 
healthy and economical feeding of farm stock, ever, suffered some loss in providing increase in 
They generally form the bulky portion of food the animal body, or during the making and stor- 
rations. Swedes and turnips are the two crops age of the manure. Green manuring is there- 
principally grown by the farmer for his supply fore a method of renovating and improving the 
of green food ; though the other crops enumer- fertility of a soil. Leguminous crops, through 
ated in the above list are not so extensively the nodules on their roots, have special power 
grown, they nevertheless occupy a prominent in fixing the free nitrogen of the atmosphere, 
position in any scheme of rotation, [r. a. b.] On ploughing in such crops, their roots, stems, 
Qreen Qaffei the name of a variety of plum and leaves contribute a very valuable supply of 
supposed to be a native of Greece but long culti- combined nitrogen to the soil, along with organic 
vated in England. There is now a section of matter. It is difficult to arrive at an estimate 
plums known as gages, which are marked by the of the quantity of nitrogen added to a soil in 
same characteristics of form and flavour, and by this manner, but in the case of red clover, the 
their flesh coming away clean from the stone stems and leaves alone would supply from 40 to 
freestone). The best of these are Greengage, 50 lb. of combined nitrogen and allout 2600 lb. 
Hurple Gage, and Transparent Gage. For culti- of organic matter per acre. The roots would 
vation see under Plum. [w. w.] supply considerably larger quantities than the 

Qreenhousn. — The usual dictionary defi- leaves and stems. After ploughing in, the com- 
nition of greenhouse as an artificially heated bined nitrogen is slowly liberated from its corn- 
structure chiefly covered with glass is inaccurate. pounds by Dacterial action, and ultimately ap- 
As a matter of fact, entirely unheated glass- pears as nitrate, in which form it is taken up by 
houses are extensively employed even by com- crops. This addition of combined nitrogen to 
mercial growers, and thgv are capable of accom- the soil by ploughing in rapid-growing crops is 
plishing a great deal. The term greenhouse is one of the principal objects in green manuring, 
technically employed by gardeners to denote a and the supply or organic matter provided is of 
glass-house devoted to decorative purposes and to inestimable value to soils poor or deficient in 
the cultivation or display of plants that do not humus. 

require a high temperature, for the most part No addition of mineral matter to the soil takes 
in pots or tubs, whereas a conservatory usually place as the result of green manuring, as the 
contains a number of larger and permanent oc- crop obtains all its mineral food from the soil; 
cupants, and in a so-called intermediate house, unlike the nitrogen, which in the case of legu- 
or a stove, a still higher temperature is main- minous crops is taken from the free nitrogen of 
tained. Glass-houses of all descrmtions are often the atmos^ere, and the amount added to the 
so designed that they do not afford the plants soil is a direct gain. The quantity of nitrogen 
what Uiey most require — t.e, the maximum supplied to a soil by the growth of leguminous 
amount of light. But there has of late years crops in a rotation is almost sufficient to counter- 
been a decid^ improvement in the substitution balance the losses arising by the sale of nitrogen 
of large panes of glass for small ones, and the in the farm products. 

essential matter of ventilation is now also usu- Apart from the nitrogen, the large c^uanti^ 
ally better provided for. [w. w.] of organic matter the green food supplies adds 

Lmp WmvII. See Phtllorius. materially to the improvement of tne physical 
QrMfi ManuHiiff is one means , adopted properties of soils, ^is factor is of immense 
for enriching the soil with nitrogen and humus, imi^rtance in the improvement of poor sandy 
Tlie crops usually grown for this purpose are red, soita 

white, and crimson clovers; peas, vetches, lupins. The non -leguminous crops grown as green 
Among the non-leguminous crops are rye, food have not the power possessed by legumin- 
mustard, rape, and buckwheat. The crop may ous crops in incr^sing the amount of nitrogen 
either be ploughed in or fed off by cattle on the in soils, but their growth prevents losses of 
land, or the green produce carted to cattle sheds, nitrates, which they take up, and which other- 
where it is consumed and the dung returned to wise might lie lost through diainage. 
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The following table gives the result of au 
experiment conducted at the West of Scotland 
Experiment Station, Kilmarnock, to show what 
effect the ploughing in of the aftermath of 
sevei'al green crops has upon the crops im- 
mediately following: — 


Green crop 
ploughed In. 

Yield per sore of 
Barley crop following. 

Total grain. 

Straw. 


lb. 

cwt. 

Red Clover 

3440 

39A 

Luoeme 

2760 

29| 

Trefoil 

2680 


Italian Rye Grass ... 

2680 

31 

No green crop 

2480 

27J 


The grass and clover seeds were sown along 
with Oats in the preceding year. [r. a. b.] 

Qreen Rosecha'fer, a beetle, of a bright- 
green colour tinged with 
gold, which is destructive 
to flowers and fruits. See 
Cbtonia. 

OrMnsand. — In marine 
sediments of all ages, glau- 
conite is likely to occur, and 
in some sands it is so abun- 
dant as to give them a green- 
ish tint, especially when the 
colouring mineral becomes 
streaked out by a blow from 
a hammer. Such ‘ green- 
sands ’ are conspicuous in 
British Cretaceous deposits, 
those of Co. Antrim being 
exceptionally dark in colour. 

The ‘ Lower Greensand 
series ’ (see art. Cretaceous) 
contains man^ greensand 
strata, notably in Uie Hythe 
Beds. The Thanet Sand is 
also at times a greensand. 

Greensand is forming at the 
present day off shores whei*e 
the decay of foraminifera 
leads to the deposition of 
glauconite (see art. Glau- 
conite) amid sand. A fine example occurs in 
Sydney Harbour. [o. a. j. c.] 

ClrMiistone, a veiy convenient old term 
for the numerous varieties of altered basic 
igneous rocks, which have a grey-green tint, 
owing to the formation of chlorite from their 
ferromagnesian silicates. The common diorites, 
gabbros, aj)hanites, ancient augite-andesites, and 
so forth, in the British Isles may be generally 
termed greenstones. The word is practically 
synonymous with * diabase’ as used by Haus- 
mann. [a. a. j. c.] 

QraSfteOMu— Greyfaces, or Half Longs as 
th^ are sometimes termed, are the orogeny of 
the Cheviot when crossed with Blackface sheep. 
The cross, which mav be made either way, is 
successful where good rams and ewes are used, 
though it is aflirmed that the employment of a 
Blackface ram and a Cheviot ewe gives the better 


result. The Greyfaces form better nurses, the 
wool is superior to that of the Blackface, and 
the ewes are suitable for recrossing with Leicester 
rams. 

Qrey Heron (Ardea cinefeaX — This long- 
legged wading bird with sharp elon^ted beidc 
is the only species of its genus which breeds 
in this country, there being many ‘heronries* 
in England, and a smaller number in Ire- 
land and Scotland. Herons haunt the banks 
of inland waters, and feed chiefly on fish (es- 
ecially eels), together with frogs, mice, young 
irds, insects, worms, and snails. They do some 
harm to fisheries and fish hatcheries, but are 
not of agricultural importance, though beneficial 
to a minor degree. [j. r. a. d.] 

Qrey hound. — The antiquity of the Grey- 
hound has been established l^yond a doubt by 
the fact that dogs which bear a strong resem- 
blance to the modern representatives of the 
breed are depicted on some of the most ancient 
monuments which have been discovered in Egypt 
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and the East. The fact, too, that Arrian, also 
known as the younger Xenophon, alluded in his 
writings to a race of dogs which hunted by sight 
and not by scent, proves that the peculiar faculty 
of the Greyhouna family was recognized many 
centuries ago, whilst it may be added that the 
breed appears to have been a favoured variety 
amongst sportsmen of all denominations ever 
since. 

If evidence of this fact were required, a refer- 
ence may be made to the eulogies bestowed 
upon the Greyhound by Dame Juliana Berners 
of Sopwell Priory, in her famous Book of St. 
Albana which is claimed to be the first work 
devoted to sporting subjects written in Englii^ 
In short, it is surprising how closely the dqgs 
of the present day conform to the old staudai^ 
the circumstance being probably due to the fact 
that few exhibitors at dog shows enter Grey«> 
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hounds, the result being that this ancient breed 
hM, fortunately for itself, so far escaped the 
misdirected attentions of those who introduce 
undesirable crosses into an old variety under 
the guise of improvements. 

There can, however, be no ignoring the fact 
that the king of sports, as coursing has been 
styled, has suffered a good deal by tne scarcity 
of hares in some districts; but, on the other 
hand, no sport has ever possessed a stancher 
or more loyal bodv of supporters. As a conse- 
quence, the small local meetings which are held 
attract plenty of attention, whilst the most 
important ones, such as the gatherings of the 
Border Union and those held near Liverpool, 
amongst which the Waterloo Cup fixture is most 
prominent, retain all their old hold upon the 
public. 

A considerable number of farmers and coun- 
try gentlemen, moreover, still keep a few Grey- 
hounds, sometimes only one or two, which they 
train at home, and from which they derive a 
great deal of pleasure and healthy exercise. It 
18 not a difficult task to train the dogs, provided 
that a sufficient amount of slow, healtny exer- 
cise can be provided for them every day, and 

g roper attention can be paid to their food. No 
og will put on muscle unless he gets a great 
deal of walking, as, though a fast gallop now 
and then is useful in clearing his wind, too 
much of that sort of thing is not good for 
him, and nothing can be worse than constantly 
slipping him at nares. If this is done, the dog 
will soon become cunning, and will find out 
that he will get his teeth into his hare with less 
trouble if he cuts corners, and does not keep as 
close to her scut as he can, and follow every 
turn she makes. Hence the vital importance of 
not letting a Greyhound which is to be used for 
coursing purposes see too many hares. 

The question of feeding a dog which is being 
tmined is also most important, especially as 
many people cannot be brought to recognize 
the absolute necessity that exists for only sup- 
plying him with the best quality of food. An 
animal which eats poor stuff may look big and 
well, but he is not as hard and clean inside as 
he should be. For general training purposes 
there are few things to compare with the bis- 
cuits which the owners of Spratt’s Patent spe- 
cially supply for Greyhounds, as these contain 
meat in suitable proportions, and save an im- 
mensity of time and trouble in cooking. Such 
things as bullocks’ heads and sheep’s paunches 
are excellent for dogs which are not in training; 
but when muscle has to be laid on, strength 
kept up, and general fitness secured, the best 
of flesh and tne highest quality of meal and 
flour are not only the cheapest in the end, but 
they secure the most satisfactory results. 

The head of the Greyhound should be long, 
lean, and rather narrow, the muzzle being of 
considerable length and great power, and the 
teeth of more than average strength, so that a 
hare can be easily seized across the loins. The 
nose is dark in colour and of good size, and 
projects a little ; the eves are snuul, rather close 
set, and very keen-looki^ ; whilst the ears are 
small, and usually carri^ with the tips laid 


back so as to show the inner lining, as in the 
case of the rose ear of the Bulldog. When ex- 
cited, however, the Greyhound usually carries 
them in a semi -erect position, similar to the 
caiTiage of a Collie’s ears. The neck must be 
long, slender, and free from any superfluous 
lun^r, and the shoulders long and verjr slop- 
ing. This formation is important, as, if it is 
absent, the dog would not be able to pick up 
his hare when running at full speed. To en- 
sure the latter the chest should be narrow, 
and in order to allow room for the head ana 
lungs it must be correspondingly deep and the 
ribs nicely rounded, l^ie fore legs should be 
heavy in bone, and perfectly straight all the 
way down to the feet, which should be quite 
round and compact, showing well - developed 
knuckles. The body rises at the loins, which 
gives it a ‘ reached ’ or ‘ wheel * appearance ; the 
loins are powerful but rather tucked up, and 
the tail, vmich is long and fine, is set on low. 
A good deal of importance attaches to the hind 
legs, as these are responsible for the propelling 
power of the dog, and therefore they should be 
well bent at the stifle, and possess considerable 
length between this joint and the hock. The 
colour of the Greyhound varies, as black, blue, 
brindle, red, fawn either whole coloured or as- 
sociated with white, are all met with, and pure- 
white specimens are not unknown. As regards 
weight there is little to say, as it varies so much, 
but from 56 lb. to 60 lb. may be regarded as the 
average, though it may be added that Coomassie, 
who won the Waterloo Cup twice, ran at only 
44 lb. [v. s.] 

Qreywacke-— This quaint old term, from 
the German grauwacke^ has been used for sand- 
stones containing mica and some clay. Frag- 
ments of slate occur in some of the rocks called 
greywacke, while others have an argillaceous 
ground, and pass into impure slates. Typical 
greywacke is a micaceous grit of ancient date, 
like those of the Scotch Silurian strata. 

[g. a. j. 0.] 

Qrievey a Scottish term for a foreman em- 
ployed by the farmer or estate manager to 
superintend the working of the farm. See 
Bailiff and Agent, Land. 

Qrlffon Bruxellois. — This attractive- 
looking little dog is a toy variety pure and 
simple, and consequently possesses no attrac- 
tions in the eyes of the sportsman. Its number 
of breeders, too, is rather limited, as it is prac- 
tically ih a very few hands; but there can be 
no denying the fact that the Griffon Bruxellois 
is a capital little indoor pet, its vivacity being 
great and its appearance most attractive. The 
curious monkey-like expression of countenance 
it possesses cannot fail to command attention 
and is regarded as one of its leading charac- 
teristics, as is likewise extreme smallness of size 
— its weight is only about 7 lb. — and a charac- 
teristic coat. The latter is rough and broken, 
not too long nor yet too short, and of a yellowish 
chestnut colour which is very pleasinff. The 
eyes are dark and extremely bright, tne head 
slightly rounded and rather lam for the size 
of the dog, whilst the ears, which it is the 
custom to' crop in its native Belgium, must be 
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small and dne. Tbe Griffon Bruxellois is a 
most active little dog, and fairly robust in con- 
stitution after the early ills of puppyhood have 
been surmounted; but, like many toys, it is 
not a very easy breed to rear unless carefully 
looked after and judiciously fed, for which pur- 


that the grain is not too coarse. For sharpen- 
ing knife sections, emery wheels are very suit- 
able, as they leave a good cutting edge, and 
sharpen rapidly, besides being very convenient 
to take from field to field. The bevels are cut so 
that they bed on to the knife at the best angle 
for making and keeping an edge. 
The emery wheels are set well 
free from the frames, so that 
other tools can be sharpened also. 
The speed attained by ordinary 
hand turning is 3500 revolutions 
a minute, and a steel spring regu- 
lates the pressure on the knife, 
A simple frame renders it easy to 
set them up in almost any situa- 
tion. [w. J. M.] 

Qrindinff Mills. See Mills. 
Qrlndstones. See Grinding 
Machines. 

Qrlpi the channel or gutter in 
a byre or cattle shed for the re- 
moval of urine and solid excre- 
ment The forms Qtee/p and Oroop 
are used in same sense. Shallow 
artificial dykes and water courses, 
especially on grass land, are called 
grips or drifts in many districts. 
See Gutter. 

QripeSf an acute intestinal pain which fre- 
quently affects horses. See Colic. 

Qrist Mills.— Grist mills are used to grind, 
crack, or grittle corn for consumption on the 
farm by live stock, and sometimes to produce 
flour for the farmer’s consumption. Grist is 
I often ground by country millers with wind- or 
water-driven mills as a branch of their ordinary 
business; briefly, gristing is grinding corn not 
intended for sale. The improvement in small 
mills suitable for the farm has taken most of 
the grist from millers, as farmers find it more 

E rofitable to grind it at home, and save cost of 
auling, and possibly some loss in weight, or by 
the more unscrupulous millers a substitution of 
meal from unsound grain in the place of the 
sound sent to be ground. The farmer’s CTist 
mill should be capsule of grinding to fine flour, 
and any larger intermediate size up to cracking 
beans, as all these are required on a farm where 
various kinds of live stock are kept. Stone 
mills have largely given way to otner kinds, 
and disk grinders are the most popular, though 
good work is done with those with conical steel 
drums working in concaves. See also Mills. 

[w. J. M.] 

OrofffflnMtt.— A short and stilted action 
which is not recognized as actual lameness; or 
merely stiffnescL impeding the action and re- 
ducing the mobility of the animal, is railed 
grogginess; but the word* groggy ’among horse- 
men often means the existence of navicular 
disease, and the inference is that a horse which 
is merely groggy will warm up with exercise 
and throw off the stiffness and get into his 
stride when the joint oil flows from exertion. 
As the trouble is chronic and likely to increase, 
and is now well known to be hereditary, such 
animals should be avoided. [h. l.] 

Qroamifi0ii — ^The greatest wellbeing and 
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pose Spratt’s malt milk, a newly established 
prei^ration, is extremely valuable. [v. s.] 
Qrlndins: and Sharpening^ Ma- 
chine. — Grinding machines for sharpening 
tools are veiy necessary, as blunt tools make 
poor work. The general use of the mower and 
reaper has made a special call for grinders, for 
though files may be used they are not nearly so 
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good, as the bevel of the edge of the sections 
shortens too soon, even where care is used in 
handling the files. For the ordinary purposes 
of the farm an ordinary heavy grinclstone of 
not too coarse grain is most serviceable, and it 
may be fitted with a cranked handle or with 
tre^e, or with a pulley where there is shafting 
and power convenient. Grindstones may be ol^ 
taiuM with bevelled edges for grinding mower 
knives, in which case it is specially desirable 
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efficiency is obtained in stabled animals by 
brushing, straw-wisping, and other means usu- 
ally adopted of removing the daily accumula- 
tions of dandruff, and thereby obtaining a full 
action of the skin, a glossy coat, and the casting 
off of waste material during exercise or labour. 
Grooming includes the care of the feet as well 
as the skin, the combing of mane and tail, and 
sponging of the anus and perineum. The feet 
snould be picked out every morning to avoid 
thrush, ana the groom’s duty is to test the 
security of each shoe when so engaged. Cows 
should be groomed in the byre, ana fattening 
beasts thrive alb the better for such attention. 

[H. L.] 

Ground BeatlOSf a family of beetles, 
nocturnal in habits and very active in dis- 
position. They are useful in destroying large 
numbers of insectivorous pests. See Oarabid.£. 

GNx>und Game Act. See Game Laws. 

Ground Ivy {Nepeta Olechoma^ Benth.) is 
a common perennial nerb on hedge banks and 
waste ground, belonging to the nat. ord. Labiatse. 
The stem is weak and elongated ; it trails along 
the surface of the ground, rooting and branch- 
ing as it goes. The stalked leaf has a kidney- 
shaped blade, about 1 in. broad, with rounded 
teeth on the margin (crenate). The bright-blue 
flowers appear in early spring, and are grouped 
in threes in the axils of the leaves. The blue 
corolla is about 1 in. long, and bears four sta- 
mens, w'ith the anthers conniving to form a 
cross. It is a bitter, aromatic plant, formerly 
used like hops in beermaking, still occasionally 
gathered by country people, and when dried 
made into tea. [a. n. m^a.] 

Ground-nut Oake.'-Ground-nut, Earth- 
nut, Monkey-nut, or Pea-nut is the fruit of 
ArachU hypogcea^ a leguminous plant which has 
the remarkaole property of bearing its fruits 
underground, the stalk which carries the ovary 
or pod becoming elongated, curving downwards, 
ana forcing its way into the earth, where the 
seeds are ripened. It is generally held to be a 
native of Brazil, but is cuso stat^ to be indi- 
genous to Africa. It is valuable mainly for its 
oil, and is largely imported from West Africa, 
India, and China. In India it is grown exten- 
sively in the Bombay and Madras JEhresidencies, 
and there is a considerable export trade from 
Bombay and also from Pondicherry (Madras). 
Marseilles is the principal port in Europe to 
which the nut comes, and here it is ground in 
mills and the oil pres^ out The oil is largely 
used as a substitute for olive oil, and the refuse 
left is employed as a cattle-food and sometimes 
as manure. In India the nut is often pressed 
locally, either by steam oil mills or in the native 
pestle-and-mortar mills, the cake from the latter 
beinjg the more highly prized because of its con- 
taining the more oil 

£arm-nut cake may be of two kinds: either 
the whole or undecorticated seed -pod being 
ground and pressed, or the outer husk may m 
first removed and < decorticated’ cake be ob- 
tained. The latter is the form in which the 
cake usually comes to this country. As such, it 
is, as the accompanying analyses show, a highly 
concentrated and nitrogenous food, approaching 


most nearly in composition to decorticated cotton 
cake. The percentage of oil varies from 7 or 
8 per cent to 12 or even 16 per cent, according 
to the amount of pressure employed, while the 
albuminoids range from 40 to 50 per cent. In 
the decorticated cake the y^oody fibre does not 
exceed 5 per cent, but in the undecorticated 
cake it may be from 18 to 20 per cent. 

Average Analyses ov Earth-nut Cake 


Unde- 

Deoorticated. corUcated. 
Per cent. Per cent 

MoiBttu*e 10’43 11*60 

Oil 8-17 7*17 

^ Albuminous oompounds 48*32 28*50 

Starch, digestible fibre, &c. 22*1)9 28*06 

Woody fibre 4*67 18 1)7 

Mineral matter (ash) 6*42 6*70 

100*00 100*00 

^ Containing nitrogen ... 7 ‘73 4*66 


According to Warington, the decorticated cake 
contains 1 *9 per cent of its nitrogenous matters 
as amides. The albuminoid ratio of the de- 
corticated cake is 1 : 0*83, of the undecorticated, 
1 :1*6. In KXX) parts of the decorticated cake 
there are— 

76*2 parts of nitrogen, 

20 ,, phosphoric acid, 

and 15 „ potash; 

80 that, in manurial value, the cake stands very 
high, and may fairly be classed along with de- 
corticated cotton cake. In Germany, France, 
and Belgium, earth-nut cake is extensively used 
for cattle-feeding, but in this country its use is 
by no means general. It is, however, imported 
to some extent, either by itself or in a mixed 
cake composed of earth-nut and safflower (kur- 
dee). Earth-nut cake also often forms an in- 
gredient of compound feeding cakes. The not 
unfrequent occurrence of castor-oil bean in de- 
liveries of eatth-nut cake to this country, due 
either to the shipment of earth-nut and castor- 
bean simultaneously, or to want of care at the 
mills (where these are probably used for grind- 
ing the two kinds of seed consecutively), con- 
stitutes a difficulty as regards the use of the 
cake, and calls for constant attention that this 
poisonous material be not present. It is also 
apt at times to contain an excessive amount of 
sand and earthy matters. 

As a feeding material earth-nut cake might 
very well take the place of decorticated cotton 
cake, and feeding experiments conducted with 
it on fattening bullocks at the Woburn Experi- 
mental Farm (see Journal of the Boyal Agri- 
cultural Socie^ of Enfflan^ third series, vol. iii, 
1892, p. 727) ^owed t^t it could replace beans 
in a mixed diet and give as satisfactory results. 
In India it is extensively used as a feeding 
material, and to some extent as a manure for 
certain of the higher-priced crops. [j. a. v.] 

Groundsel {Senedo wlgarU) is a common 
and well-known annual Composite weed of gai - 
dens and rich waste land, in flower all the year 
round. The stem, which is succulent and about 
1 ft. high,, bears sessile pinnately lobed and 
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toothed iaaves. At its end are the character- 
istic cjlindrical heads of yellow flowers, each 
about ^ in. long; there are no ray florets, as 
in the other sp^ies of this genua When the 
head of flowers is ripe it becomes cone-sha^d, 
and bears a cluster of dry, silky, and ribbed 
fruits crowned with a tuft of long white hairs 
(pappus) to secure distribution by wind over 
a wide area. To exterminate Groundsel, the 
lants should be pulled or uprooted before the 
owering stage is reached, in order to prevent 
fruit ana seed formation. The plant in fruit is 
often given to canaries. See Weeds, Eradica- 
tion OP. [a. n. m‘a.1 

Qrouset Red (order, Carinatse; sub-order, 
Galliformes; family, Tetraonidae). — The Red 
Grouse {LagopuB Bcoticus) enjoys the distinction 
of being the only bird exclusively indigenous 
to the United Kingdom,^ although there can be 
no reasonable doubt that it formed originally 
a single species with the Willow Grouue (Logo- 
pus 3Ubus\ which inhabits sub- Arctic regions in 
all three northern continents. No difference can 
be detected between Red Grouse and Willow 
Grouse in their anatomy, eggs, or voice; but 
the British bird is the only member of the 
genus Lagopus which does not turn white in 
winter, and cannot exist except on heath-clad 
moors, whereas the Willow Grouse haunts 
thickets and woods. 

Red Grouse are found in all suitable districts, 
as far south as Monmouthshire and as far north 
as the Orkneys, Yorkshire forming the limit of 
their range on the east, and Galway and Mayo 
on the west. Efforts to establish them on the 
heathlands of southern England have not been 
successful, but it is reported that they have 
been naturalized lately in Germany, and so 
long ago as 1868 near Gottenburg in Sweden. 
Heather is indispensable to their existence, the 
young shoots ana diminutive seeds of that plant 
forming the staple diet of grouse; but some- 
thing besides heather is necessary, though it 
has not been ascertained what that is. 

The plumage of the Red Grouse is rufous in 
general tone, but varies much between indi- 
viduals of the same sex. The head and neck 
of the cock is generally rich reddish-brown, the 
back, wing, and tail coverts being of the same 
tint, more or less barred and freckled with black; 
quill feathers of the wing dark sooty -brown, 
the outer feathers of the tail of the same colour, 
the central ones chestnut marked with black. 
The breast feathers are darker than those of 
the back, nearly black, more or less tipped with 
white; sides and flanks chestnut tipped with 
white; legs and feet feathered witn greyish- 
white down to the roots of the dark horn- 
coloured claws. The beak is black, the iris 
hazel ; over the eye is a crescent-shaped patch 
of naked skin, vivid scarlet, rising into a kind 
of comb in spring. The total length of the bird 
varies from 15 to 17 in. The hen bird is rather 
smaller than the cock, the scheme of colouring 

1 The late Hr Seebohm claimed a similar poeltioii for the 
St Kllda wren, which differs in colour from the common 
wren of the rest of Barope He entitled it TrcgloAyUs hir- 
tsruis, but it is doubtful whether this bird can be regarded 
as more than a sub-q>eciet or permanent variety. 


being similar but paler, and in bo^ sexes, espe- 
cially the female, the chestnut tints sometimes 
tend to yellow. The average weight of an adult 
cock grouse may be put at 19 02 ;. 

Grouse pair early in spring, and in April the 
hen lays rrom eight to fifteen eggs of a pale- 
buff tint thickly blotched and spotted with very 
dark, warm brown, making no regular nest, but 
scraping a slight depression among the heather. 
She is an admirable mother, and generally suc- 
ceeds in rearing her brood, even at an altitude 
of 1200 or 2000 ft., through weather which 
would be fatal to less hardy chicks. It is in- 
deed a marvel how sustenance can be found for 
these birds on the bleak wastes where spring 
lags long and snow lies late ; but, except when 
the moors are devastated by the mysterious 
disease which forms at present the subject of 
enquiry by a committee recently appointed by 
the Board of Agriculture and Fisheries, grouse 
are almost invariably found to be well nourished, 
their flesh being more highly esteemed than 
that of any other game bird. In autumn the 
birds on moors within easy reach of arable land 
vary their fare by collecting upon the corn 
stooks, and this is the only season when the 
farmer suffers any injury from Red Grouse. 
That injury is certainly considerable when the 
harvest is protracted owing to bad weather. 

Professor Newton has observed that the eco- 
nomic importance of Red Grouse ‘is perhaps 
greater than that of any other wild bird in the 
world’; and this will appear no exaggeration 
when the enormous rents paid for grouse moors, 
the great outlay in travelling, wages, and equip- 
ment, and the vast numbers of grouse sent to 
market, are taken into consideration. The shoot- 
ing season opens on 12th August, the most im- 
portant day in the shooter’s calendar, and closes 
on 10th December. 

Naturalists have often drawn attention to 
the greater wariness of most birds towards the 
southern limit of their distribution; but nobody 
has explained satisfactorily why grouse, for in- 
stance, should avoid the presence of man on the 
wide moors of Yorkshire and Derbyshire with 
far greater nervousness than they do in Caith- 
ness and Sutherland. This fact has been the 
cause of a widespread revolution in the method 
of grouse shooting. A hundred years ago the 
orthodox plan was to employ pointers or setters 
to find the game; but nfty years later York- 
shire grouse had become so wild that it was 
hopeless to attempt to walk within gunshot. 
Therefore it became the practice, instead of 
sending the shooters against the game, to send 
the game against the shooters. Driving grouse 
over the guns concealed in butts has now 
become universal on English moors, and has 
extended over a great part of Scotland, but in 
the extreme north of the Highlands it cannot 
be practised, because the birds lie too close, and 
the old fashion of shooting over dogs is still in 
vogue. 

Driving grouse, which was bitterly denounced 
at first by the old school as an unsportsmanlike 
device, has had one most unexpected result. It 
has caused an immense increase in the number 
of grouse on those moors where it is the only 
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method employed. A einffle illustration of this 
will suffice. It is reooit^ in Daniell’s Rural 
Sports that towards the close of the 18th cen- 
tury Lord Strathmore backed his gamekeeper 
to shoot 40 brace of grouse on 12th August 
upon his Wemmergill moor in Yorkshire, and 
that be won the l^t with a bag of 43 brace. 
The Rev. Mr. Daniell was scandalized by the 
slaughter, ^ which by a sportsman it must be 
hoped never will be repeated ’. What would he 
say of the recent proceedings on the very same 
ground, about 12,000 ac. in extent, yielding an 
average of 6000 grouse each season, 2053 grouse 
having been shot here by eight guns on Au- 
gust 21, 1889. The heaviest bag in a single 
day was shot by nine giins in six drives on 
Mr. Rimington Wilson^s Broorahead moor, near 
Sheffield, 30th August, 1893, and consisted of 
2648 grouse. Two days later, the same partv 
shot 1603 grouse on the same ground. But all 
perfoi-mances in this line pale before that of 
Lord Walsingham, who, on 30th August, 1888, 
shot 1036 grouse to his own gun ; 34 being picked 
up dead next day raised the total to 1070. His 
lordship calculated that he killed at the rate of 
2J grouse per minute during the time actually 
occupied in shooting in the twenty drives. See 
art. Grouse Driving. [h. m.J 

Qrousa DiseCiSO- — It is unusual for wild 
animals to suffer from disease. Though most 
of them have their parasites, these are not usu- 
ally the cause of death. In the case of the grouse, 
however, a very fatal disease occasionally occurs, 
and has disastrous results. It is probable that 
this is due to artificial conditions brought about 
by the ^ preserving ’ of the grouse, and that the 
same artificiality is the reason why worms and 
other parasites found in the grouse are often 
fatal. Dr A. E. Shipley, in his Interim Report 
on the Parasites of Grouse (1908), notes that 
the expression ^ the grouse disease ’ is a mislead- 
ing one. ‘ What is usually meant by the disease 
is a somewhat sudden and very virulent epi- 
zootic which sweeps through a district, and in 
a very short time carries off a very large per- 
centage of birds. Such a disease was investi- 

f ted by Dr. Klein some twenty years ago, and 
suggest that this disease, if it be a specific 
disease, be called Klein’s Disease of the Grouse. 
Sinoe the present Committee has been sitting, 
there seems to have been no outbreak of Klein^i 
disease, but we have received innumerable grouse 
said by the gamekeepers and moor-owners to 
be affected with or killed by the disease, which 
further investigation has shown to have been 
done to death by worms. The symptoms of the 
grouse disease are not readily apparent, espe- 
cially to the unclinical eye.’ 

The virulent disease is said to have been no- 
ticed first in the first quarter of the 19th cen- 
tury, it has recurred repeatedly, and there are 
many theories about it. As it seems to us, the 
most plausible theory is that which was forcibly 
stated by John Colquhoun, the well-known 
author of The Moor and the Loch, namely, 
that the disease is indirectly due to over-pre- 
servation — ^interference with natural selection 
by destroying birds of prey. If the natural 
demies of the grouse— which used to kill off 
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the weaker members — are permstently elimi- 
nated, then there is likely to be deterioration 
in the stamina of the grouse race. An oppor- 
tunity is afforded for some micro-organism, re- 
sisted by vigorous birds, to run riot. This view 
is corroborated, we think, by the fact that, apart 
from the virulent disease, so many grouse fall 
victims to worms, which, if they were not un- 
naturally weakened, they should be q^uite able 
to stomach. Tapeworms and other intestinal 
worms are very common in wild birds, and in 
most cases they seem to do very little harm. 

In 1887 Professor F. Jeffrey Bell studied a 
number of grouse from infected moors, and came 
to the contusion that the tapeworms found in 
the gut had nothing to do with the death of the 
birds, and that the Nematode, Strong ylus per- 
gracilie^ also abundant in grouse, must also be 
acquitted. The disease may occur apparently 
without these parasite worms being present. 
(Report of the British Association for 1887, 
p. 770.) 

In Dr. A. E. Shipley’s Interim Report on the 
Parasites of Grouse (1908) the following are 
discussed: (1) Ectoparasites — two bird -lice 
(Goniodes tetraonis and Nirmue cameratus), the 
former very abundant on pining birds; the 
Grouse Fly {Omithomyia lagopodie ) ; two fleas ; 
the Common Dog Tick {Ixodes ricinvs ) ; and the 
Flour Mite. (2) Endoparasites — three tape- 
worms, whose first hosts are unknown {Davainea 
calva^ D. cesticillue^ and HymenolepU micropsy, 
five N ematode^ Trichoetrongylus pergradtis 
(sometimes causing serious lesions), the ‘ Gapes * 
Worm {Syngamus trachealu\ Trichosoma longi- 
colie, Heterakis papillosa, ana a microscopic form 
found by Dr. Sara bon in the blood; two Pro- 
tozoa, an amoeboid form (in freshly deposited 
droppings) and one of the Hsemo^ridia {Leuco- 
cytozoon lovati), found by Drs. Seligmann and 
Sambon in the blood. Some of these parasites 
may be associated with the death of the grouse, 
but there is nothing to indicate that, tney do 
much more than give the deathblow to enfeebled 
constitution, and there is nothing to indicate 
that they are connected with Klein’s disease 
of the grouse, which requires re-investigation. 

[j. A. T.J 

Qrouse Drivinflf. — The practice of driving 
grouse, instead of finding them with dogs and 
walking up to the point, has become universal 
on En^ish moors, and is now commonly adopted 
in Scotland wherever the ground is not too steep 
or the birds lie too close. It liad its origin about 
the middle of the 19th century, when the in- 
creasing wildness of the game, corresponding 
to the increasing number of shooters, rendered 
approach in the old manner impracticable. The 
Duke of Rutland quotes from the game book of 
an English moor ^e earliest mention of grouse 
driving as follows; ^September Wth, 1849. — On 
this day the birds were unmanageable, and at 
3 o’clock we took station by a wall and killed a 
few birds out of packs which were driven past.’ 
The^stem soon became established on the moors 
of Yorkshire and Derbyshire, where grouse, 
being somewhat earlier hatched than nuther t 
north, are also wilder and stronger on the wing 
at the commencement of the snooting season.*: 
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The introdaction of breechloading guns gave it 
a marked stimulus, for in this mode of shootinff 
the birds fly over the guns in large packs, and 
rapid loading is necessary if much execution is 
to be done. Sportsmen who have once experi- 
enced the excitement of shooting driven Hrds 
never revert willingly to the earlier method. 
It is difficult to explain why it should be so, 
for the willing co-operation of well -trained, 
well-bred dogs is one of the most ancient, as it 
is one of the most charming, features in field 
sport. Moreover, deer stalking is far more 
highly esteemed as a sport than deer driving; 
but tnere is no doubt that the skilled marks- 
man enjoys a better opportunity for the exercise 
of his craft when bii% are brought to him in 
full flight than when they have to get on the 
wing before him. 

The bags made in grouse driving are im- 
mensely larger than tnose obtained by any 
other method of shooting, whence a serious 
depletion of stock might be apprehended were 
this system of shooting to be maintained for 
several successive seasons. The unexpected, but 
well-established, result has been that on ground 
which is systematically driven, to the exclusion 
of every other mode of shooting, the stock of 
birds is increased in a very remarkable manner. 
It was by this treatment that the Wemmergill 
moors were brought to such a state of fecuncfity 
as to yield 17,064 grouse during the season of 
1872, the adjoining moor of High Force giving 
15,484 grouse in nineteen days^ shooting during 
the same season. On the Broomhead moor, near 
Sheffield, on 30th August, 1893, nine guns killed 
2648 grouse. The largest number ever killed 
by a single gun in a day is 1070 grouse, by Lord 
Walsin^am in 1888. 

The increase of stock consequent upon driving 
is commonly explained as the result of a larger 
percentage of old birds killed in driving as com- 
pared with ‘dogging’ or walking in line; but 
it does not appear that any attempt has been 
made to support this theory by an analysis of 
bags made under the respective systems of 
shooting. Owners and tenants of moors should 
never be tempted into the mischievous practice 
of shooting over dogs early in the season, and 
resorting to driving later when the birds get 
wilder. This is to burn the candle at both 
ends, with such ill consequences as might be 
expected. 

In preparing a moor for driving, the usual 
lines of the birds’ flight must be carefully 
studied, across which a range of butts must 
erected for the accommodation of the guns. 
Each butt must be large enough to hdd a 
shooter, two loaders, and a dog, and may be 
constructed either with turf walls or planaing, 
with a drain cut round to keep the floor reason- 
ably dry. It is important that the butts should 
be exactly in line, so that each shooter may be 
accurately aware of the ‘danger point’ to his 
right and left. About fifty yards is the approved 
distance between butt and butt, and this prox- 
imity of the guns to each other makes it obvious 
that while every man may shoot freelv to front 
and rear, he must on no account fire to his flanks. 
The novice, especially, must avoid the habit of 


following a bird with his gun, which has often 
led to serious* accidents. 

The number of butt^ and the consequent 
space covered by them, will vary with the nature 
of the ground ; in arranging them the qualities 
of the head keeper as a strategist will be made 
manifest. In bringing the biras over the guns 
he is put to the test as a tactician. He will 
bring into the field about twenty men, in addition 
to his own staff of keepers. These will probably 
be divided into two parties, in order that one 
party may be driving while the other is moving 
into position for the next drive. Every man 
will carry a white flag, and slightly in advance 
of each end of the line of drivers will be a 
‘flanker’, carefully chosen for his knowledj^ 
of the ground and the flight of the birds. His 
duty is to keep the line properly extended to 
his flank, and to head back birds breaking away 
to the side. The birds should be driven down 
wind when feasible. If the wind is strong 
across the line of flight, the leeward flank of 
drivers should be kept somewhat in advance of 
the other. 

The difficulties of driving a Scottish moor 
are, as a rule, greater than on an English one, 
owing to the generally steeper and more broken 
ground. In Caithness ana Sutherland grouse 
are never wild enough for good driving, lying 
close in the heather till the beaters pass over 
them ; therefore in these counties shooting is 
still commonly done over dogs. But where 
driving is practicable, and has been scientifically 
carried out, similar results have followed upon 
Scottish moors to those experienced in the south. 
Upwards of 500 brace in a day have been killed 
driving at Moy in Inverness-shire. But it is 
only on a few large estates that the new method 
has had a fair trial ; in too many districts the 
moors are unfairly taxed by being ‘dogged’ 
first and then driven. [h. m.] 

Qrouse Fly. See Ornithomtia. 

Qrove is a term ordinarily applied to any 
large group of trees, and especially to those of 
an ornamental character, or to those surround- 
ing shrines and sacred edifices. From time 
immemorial such groves have been formed in 
every part of the world, and are often to be 
found around temples as the sole tree-growth 
on bare hill -slopes in the Himalayas and in 
China. But as regards British forestry the 
terms ‘ grove ’ and * groving ’ have special tech- 
nical meanings relating to the conversion of 
simple coppices or of copsewoods with standards 
into highwoods. The best means of transforma- 
tion is to select at the last time of clearing the 
underwood as many good seed -grown saffiinM 
(or strong suckers and the best -grown stom* 
shoots) as can be found standing about 18 to 
20 ft. apart. These are then left as permanent 
stores to grow up, and in course of time they 
form a grove of trees of a highwood type, though 
usually less regular and less even -aged than 
plantations or natural regenerations; and this 
operation is called ‘ groving a term in common 
use in Worcestershire. When the last clearance 
of the underwood takes place, a favourable op- 
portunity is given of inteiplanting stout Oalc, 
Ash, or larch transplants likely to add to the 
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future retume from the wood. This method 
appears to have been largely adopted with Larch 
in many of the Irish coppice woods about 1850 
to 1860, and with very prontable ultimate resulta 

[j. N.] 

Growth. — That living creatures ai*e able to 
increase the volume of their living material at 
the expense of quite different material used as 
food, is one of the fundamental facts — and mys- 
teries — of life. The grass grows at the expense 
of air, water, and salts in the soil; the foal 
grows at the expense of the grass. This is verv 
different from tne so-called growth of a crystal, 
which can only increase at the ei^nse of a solu- 
tion of material like its own. There are some 
general facts in regard to growth which seem to 
nave obvious practical corollaries. (1) Living 
implies expenditure of energy, there is ceaseless 
disruption of material; this is compensated for 
by nutrition and constructive chemical changes; 
when there is a surplus after due reparation 
has been made, then growth is possiole. It 
follows that excessive expenditure of energy in 
external work will check growth ; it follows 
also that during a growing period the organism 
should not be wonted hard. (2) In most ani- 
mals — fishes are well-known exceptions — there 
is a definite limit of growth. A certain optimum 
size is reached, approximately constant for the 
species, beyond which growth is unprofitable or 
dangerous. Giant forms are notably unstable 
and shortlived. This limit of growth has doubt- 
less been fixed by natural selection, which 

E unctuates the fundamental processes of life, 
ut behind this there is the physiological con- 
sideration pointed out by Herbert Spencer and 
others, that in regularly shaped growing bodies 
increa.se of volume tends to outrun increase of 
surface. In breeding for bulk this has to be 
borne in mind, there are fundamental propor- 
tions of ancient origin which cannot be tampered 
with without risk. (3) The limit of growth is 
usually associated with the onset of reproduc- 
tion, and the antithesis between growth and 
multiplication, between nutrition and reproduc- 
tion, is of great importance. A check to nutrition 
(as in root-pruning a fruit tree) ma^ induce re- 
production or improve the reproductive capacity; 
reversely, the removal of the reproductive organs 
may increase the ‘vegetative' development of the 
general body. (4) In his elaborate discussion of 
growth, Herbert Spencer sought to show that 
growth varies (other things eaual) — (a) directly 
as nutrition ; (b) directly as tne surplus of nu- 
trition over expenditure ; (c) directly as the rate 
at which this surplus increases or decreases; 
(d) directly (in orranisms of larse expenditure) 
as the initial bulk; and («) airectiy as the 
degree of organization, — the whole series of 
variables being in relation to the doctrines of 
the persistence of matter and conservation of 
energy. This kind of analysis is doubtless 
valuable, but what is most needed at present is 
an extensive series of measurements of ^owth 
with enquiry into the conditions in different 
cases. I^UB the idea of a fundamental opposi- 
tion between nutrition and reproduction, which 
Spencer emphasited (and rightly as it seems to 
usX requires careful adjustment to observed 


facts. Minot has shown that young female 
guinea pigs carrying young grow almost as much 
as their non-pregnant contemporaries. ‘Gesta- 
tion', he says, ‘does not represent a tax upon 
the parent but a stimulus — it does not impede 
growth, but on the contrary favours it.' (5) 
There is a certain rhythm in growth, but little 
is known about it. In guinea pigs there is a 
steady increase in weight during gestation ; im- 
mediately after birth there is a loss in weight, 
more marked in the males; the females begin 
quickly to gain and obscure the initial loss; 
after the post-natal retardation, the increments 
of growth increase from the second to the fifth 
day ; from this time onwards they decrease, 
very rapidly at first, and then more slowly. 
(6) It nas been shown experimentally that 
growth may be accelerated or retarded, and in 
some cases affected as to character, by external 
factors — e.g. the quantity and quality of the 
food ; the presence or absence of certain stimu- 
lant substances such as lecithin ; the tempera- 
ture, which affects the formation of nuclear ma- 
terial, and thus affects the rate of cell division, 
on which growth largely depends. [j. a. t.] 
Grub. — The term ‘ grub ^ is somewhat loosely 
used to denote the larval stage of those groups 
of insects which are characterized by complete 
metamorphosis. Some zoologists only apply it to 
the larvce of weevils and certain li^enoptera 
(such as wasp grubs). But the grubs of the farmer 
which are so injurious to the early stages of the 
cer^l crop are the larvae of Tipula oleracea and 
Tipula paludosa^ both of which are commonly 
called the Daddy-long-legs. These footless grubs 
are brown and wrinkled in appearance, and 
provided with a very tough integument, hence 
their name ‘ leather- jackets ’. The roots of 
practically all crops may be attacked by them, 
out they are especially destructive to young 
cereals. No effective^ remedy has yet been dis- 
covered for the eradication of these pests. Their 
presence in the soil is not commonly suspected 
until their ravages are apparent, when it is too 
late to adopt any combative measures. Where 
their presence is suspected, a good dressing of 
gas lime may help to minimize their numbers 
considerably. The application of salt is useless. 
Rolling witn a Cambridge roller, so often advo- 
cated, IS ineffective, except when carried out in 
the autumn on the grass land. The mature grub, 
on account of its tough skin, is little affected by 
a heavy pressure, but the eggs, which are usually 
deposited by the female ny on the grass, may 
be crushed oy a heavy rolling in autumn. The 
natural habitat of the fiy is damp and marshy 
land. Hence thorough drainage is to be recom- 
mended. A moist season is paHicularly favour- 
able to the development and increase of these 
pests, and hence an attack of the grub should be 
suspected in the following spring. Various pre- 
parations are now put on tne market which are 
said to be effective in destroying the grub, but 
their efficacy has yet to be established. See also 
Tipulid.®. [j. J. f. X. K.] 

Grubber. — Grubbers are employed to br^ 
up land, sometimes when unbroken by the plough 
and sometimes when already broken up, but 
they do not systematically invert it as a plough 
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doe& A mbber is a cultivator, but the term 
is 80 looB^ applied that it cannot be said that 
any partieuiar type of cultivator is implied, 
bemuse though tne term is commonly used in 
many district in others it is rarely used ; and 
where it is now used it is applied to any land 
stirrer used for deep cultivation. Origintuly the 
term had a narrower application, and was more 
particularly applied to implements which were 
provided with a body carrying a stout point or 
snout, which grubbed up the soil much as a pig 
does. The extensive development of cultivators 
and their general distribution have broken down 
local nomenclature, and the term ‘grubber’ is 
merely one of the names applied to cultivating 
implements which include cultivators, scuttiers, 
scarifiers, shims, drags, and single-row horae- 
hoes. The rigid body with stout snout which 
was associated with the grubber has been found 
unnecessary, as land is now better broken up 
by the sickle-tine cultivator, which will face the 
hardest work and is much lighter in draught. 

[w. J. M.J 

Qrubblnjg. — Grubbing is performed with 
the larger grubbers to break up land not 
ploughed since it was cropped, ana as such is 
Buit^le to autumn cultivation and stubble 
cleaning, in which case broodsharea are useful 
where the ground is not too hard to admit 
them. On turnip land fed off by sheep, espe- 
cially on inclines, it is a good practice to break 
up the ground so that the droppings will not be 
washed down the hill in the event of rain fall- 
ing ; it is best to work horizontally or the tine- 
marks may form channels to conduct the flow 
downwards. Grubbing is satisfactorily per- 
formed on land laid up in ridges and carrying 
roots or potatoes, as deep stirring can be effected, 
preventing the loss of capillary moisture, which, 
taking place so low down, is apt to rob the 
roots of necessary moisture; and further, the 
deeper tillage increases the root action. 

[W. J. M.] 

Qruela — custom now obtains of giving 
oatmeal in water to horses on the roa^ and 
this mixture has acquired the name of ‘gruel’ 
by those seeking such simple refreshment for 
tired hunters witnout waiting ; but in the stable 
the word has quite another meaning. The fol- 
lowing recipe is that of a famous trainer (John 
Stewart): ‘One gallon of good gruel may be 
made from a pound of meal, which should be 
thrown into cold water, set on the fire, and 
stirred till boiling, and afterwards permitted to 
simmer over a gentle fire till the water is quite 
thick’. [h. l.] 

Qruntlftfl^ — This may be an expression of 
lazy satisfaction in the pig, of fear in the horse, 
or of pain in any animal, and its value in diag- 
nosis will vary accordingly. Much importance 
attaches to it in the horse, and in the circum- 
scribed area of the showyard it is a rough-and- 
ready test of soundness of wind. Threatening a 
horse with a stick will often elicit a grunt which 
indicates a roarer or whistler, but is far from 
an infallible test (see Boarino and Whistling). 
When cattle grunt or gruff, there is always 
something wrong with them, and the matter 
should receive immediate attention. It is char- 


acteristic of fardelbound or imnaction of the 
omasum when at the end of each expiration a 
grunt is heard, and is indeed the only marked 
symptom in some cases. Tuberculous animals 
when recumbent are often heard to grunt, but 
to the accustomed ear it conveys, not easy satis- 
faction after a full meal, but a sense of aiscom- 
foiii, if not of pain, suflScient to convert the 
grunt into^ a groan. [h. L.J 

Or My ere Oheese. — The appellation 
Gruy^re is really only a local one, aenoting 
the district where, in the Canton of Friburg, a 
quantity of this cheese is made. The true name, 
used generally in Switzerland, is Guementhaler. 
The morning’s milk is heated up to 105° or 
110° F., and, where the best class of cheese is 
being made, cream from the previous evening’s 
milk is added to the heated milk, and thor- 
oughly stirred in order to effect an amalgama- 
tion, which is pronioted by high temperature. 
The cool evening milk, which has been sKiinmed, 
is then added to the heated mass of milk and 
cream, to be reunited to its own cream after 
what would appear to have been an unnecessary 
separation, and the whole thing is, if necessa^, 
warmed up to a temperature of about 95° F., 
when it is renneted, and coagulation is com- 
pleted in, approximately, half an hour. The 
curd in the whey is then manipulated in a 
manner not unusual in other methods, save that 
it is gradually heated up to about 135° F., until 
the curd has acquired the fiiunness and elasticity 
which are considered desirable. It is shortly 
afterwards gathered into a cloth and put under 
press in a hoop. 

Gruy^re cheese retains much of its toughness 
during the ripening period and when that period 
is ended. Its most remarkable feature is the 
number of ‘eye-holes’ which are distributed 
throughout the cheese, each of them containing 
a drop of sweetish, yellowish liquid. This cheese 
is thought highly of in many countries by those 
who have acquired a taste for it. [j. p. s.] 

Oryllotalpa vulg^aris (the Mole Cricket) 
is a large and singular animal, which has been 
thus named from its burrowing under ground. 
Mole crickets commit serious depredations in 
some parts, in the cornfields and market gardens, 
by feeding upon the roots, and thus destroying 
corn, grass, potatoes, pease, beans, &c.; indeec^ 
they seem to be omnivorous, for they will eat 
raw meat, live upon caterpillars and worms, 
attack one another, and the mother will even 
destroy her young. In J une, the female moulds 
an oval cell, ^ ft below the surface of the 
earth, about 2 in. long and 1 deep, with a 
curved burrow, as an outlet, at one end; in 
this she deposits two or three hundred shining, 
yellowish - Drown, oval eggs (fig. 1). As soon 
as the young hatch (fig. 2), in July or August, 
they run about like little black ants, and l^gin 
to feed on the tender roots. As they grow 
(fig. 3), they cast their skins, and bu^ them- 
selves, sometimes 2 ft. deep, in the winter; in 
the spring they become pupae, which are dis- 
tinguished by flaps on the back, and they are 
then about 2 in. long. When they again moult, 
they attain their perfect state and full stature, 
ana are then able to fly as well as to leap 
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(fig. 4).^ The mole cricket is brown and v^vcty, 
the conical head is furnished wiUi four joints 
feelers, two strong jaws, two lateral eyes, and 
two minute ones between them, as well as a 
pair of slender jointed antennae; the trunk is 
like a lobster’s, furnished with a pair of most 
powerful feet, with strong broad claws, adapted 
to burrowing; the body is soft and large, with 
two ratlike nairy tails at the extremity, and 



Qryllotalpa vfdgarit (Mole Cricket) 


1, Eggs; 2, newly hatched Insect; 3, Insect further 
developetl; 4, insect full grown. 

four strong logs are attached to the thorax ; on 
the back are folded, like fans, two transparent 
reticulated wings, expanding about 3 in., pro- 
tected at the base by two parchment-like flaps, 
the fibres of which vary in the sexes. Mole 
crickets may be trapped W sinking pots in the 
earth baited with meat. They may also be killed 
in the ground by injecting bisulphide of carbon. 

[j. c.] [f. V. T.] 

Qryllus domesticus (House Cricket).-- 
The cricket is sometimes a great nuisance in 



House Cricket (Oryllut domestiexu) 


the kitchen and bakehouse, hiding by day and 
prowling about at night to attack the dough, 
oread, and many other articles of diet which 
are suited to its taste; parchment, shoes, har- 
ness, damp linen, corks of bottles, fruit, and 
vegetables also suffer from its attacks. Its 
chief food is, however, organic refuse. The 
house cricket lives through the year: the fe- 


male lays her eggs in her burrows ; they are 
long and sausage • shaped : the young which 
hatch from them are ve:^ similar to the parents, 
only they have no wings. The perfect insect is 
of an ochreous colour ; nead and thorax clouded 
with brown, the former is large, with two very 
long slender antennae ; the body is terminated 
by two tails ; it has two oval membranous 
wing cases, and beneath them a pair of beau- 
tiful wings folded like fans : it has six legs, the 
hinder pair long, very stout, and formed for 
leaping ; the shanks are spiny. The male is ^s- 
tinguished by a spot at the base of the wing 
cases, and the female has a long projecting 
organ or structure (ovipositor) for depositing 
her eggs: they are 1 in. long; the wings ex- 
pand to 1| in. It is the male that makes the 
chirping sound by rubbing its wing cases one 
against the other. These insects dislike castor 
oil, and may be caught in bottles of sugar and 
water, treacle, or beer. [j. c.J [f. v. t.] 

QuanacOy a wild species of the Llama 
which inhabits South America. See Alpaca. 

Quanoai — The name ^ guano’ is derived from 
the Spanish Quano or huano^ which in turn 
was derived from the Peruvian Huanuy all of 
which words mean dung. It was applied origi- 
nally to dried excrements and waste of sea birds 
which had accumulated through ages on the 
coast and on islands in rainless districts, such 
as are chiefly found on the Pacific seaboard of 
Peru and Chili. These original guanos w’ere rich 
both in nitrogen and phosphates. The name is 
also applied to deposits of similar origin which 
have accumulated in climates which are not 
rainless, and where the nitrogenous constituents 
have undergone decomposition and have even- 
tually been more or less removed by decay and 
solution in water. Such guanos consist largely 
of phosphate, and are known as phosphatic 
guanos. They may even become more or leas 
consolidated into phosphatic rock containing 
either very little or no nitrogen, and known as 
crust guanos, guanorites, &c. The name has 
also been extended to include various artificial 
products made from waste flesh, blood, and 
bones of animals, from sewage products, from 
fish refuse, and other similar waste animal sub- 
stances. Thus we have flesh and blood guanos, 
fish guanos, and so forth. 

The earliest and greatest source of guano was 
the coast of Peru. Peruvian guano was first 
brought to Europe by the famous traveller von 
Humboldt in 1804. But it is said to have b^n 
used locally in Peru as a manure from the time 
of the Incas. It was not till 1840 that the first 
cargo of the manure reached England, but so 
rapidly did the consumption increase that five 
years later nearly 300,000 tons were imported. 
The importation continued in enormous quan- 
tities until the supplies b^an to ^et exhausted 
early in the ’seventies. The mam deposits of 
Peruvian guano are now completely worked out, 
and the amounts imported are comparatively 
insignificant 

The interest of Peruvian guano is now mainly 
historical, but as no other manure ever played 
so important a part in the history of manurmg, 
and in educating farmers to the use of oonoen- 
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trated manures, this chapter in the history of 
agriculture is not without its interest and im- 
portance. In order to understand the great 
effect produced by the introduction of guano 
we must take into account the conditions of 
amculture at the time it was introduced, and 
the nature of the manure itself. 

At the time when guano was introduced, agri- 
culturists were quite unacquainted with concen- 
trated manures. They knew only slow-acting 
and comparatively feeble manures, which had 
to be used in large quantities to produce any 
great effect. Dung, composts, and lime were the 
chief manures. Bones were used to a considerable 
extent, and were the only concentrated manure 
at all widely known. But at that period bones 
were only very roughly ground or crushed, and 
formed an even slower-acting manure than do 
the more finely ground bone meals of the pre- 
sent day. To this generation, ignorant oi all 
manures but bulky dung and slow-acting bones, 
was suddenly introduced the most concentrated, 
quick-acting, and effective manure ever placed 
upon the market. We have no manure now- 
adays equal in all-round effectiveness and con- 
centration to the early Peruvian guanos. The 
effect produced by this wonderful new substance 
was immediate and marvellous. Its fame spread 
with the greatest rapidity over the whole coun- 
try. Everybody wanted to try it, and tales of 
its almost miraculous effects upon crops were 
passed from mouth to mouth. Its praises were 
sung by the writers of the day, and reached 
mu^ iJeyond the ordina^ circle of writers in- 
terested in agricultural affairs. Those who have 
dipped at all into the literature of the period 
must have come across many curious references 
to the impression produced by the introduction 
of guano. It brought about a kind of manuring 
boom, and in one lesson taught farmers more of 
the use and value of concentrated manures than 
they would have learned from a generation of 
agricultural lectures and textbooka In this 
respect we may say that guano was one of the 
most important educative influences in agricul- 
tural chemistry ever introduced into this coun- 
tiy. It commanded greater confidence among 
practical farmers than any other rapid and con- 
centrated manure has ever obtained, and did 
much to prepare the way for the use of all other 
concentratea manurea Before it appeared, 
agricultural chemistry had already made suf- 
ficient advance to be prepared for it. Much 
was alr^y known of tne physiology and nutri- 
tion of plants, and guano came to give a great 
demonstration and practical illustration of what 
agricultural chemistry was prepared to do for 
farmers. 

The old Peruvian guanos owed their high 
value and effectiveness both to their concen- 
tration as manures and to the varied states of 
availabilitv in which their constituents existed. 
The best known of the early guanos was that 
obtained from the Ohinchas islands, known as 
Chinchas guano. This manure contained com- 
monly 14 to 16 per cent of nitrogen. 12 to 14 
per cent of phos^oric acid, eq^ual to about 26 to 
30 per cent of tribasic phos^mate of lime; and 
2 to 3 per cent of potash. That is, it was as 


rich in nitrogen as nitrate of soda, and at the 
same time as rich in phosphate as a f|[ood sample 
of superphosphate, while in addition it contained 
a little potash. Part of its nitrogen was soluble 
in water and of immediate availability to plants. 
This part existed mainly as salts of ammonia, 
but a small amount of nitrate was also present. 
The remainder of the nitrogen was contained in 
uric acid, and other organic compounds of a kind 
which easily decomposed in the soil and became 
available for the use of plants. Similarly with 
the phosphoric acid, part of it was soluble in 
water and therefore in the state of greatest 
availability, while the rest, though not water- 
soluble, was contained in compounds at least 
as available as the phosphate or bones. It was 
therefore suited to supply the soil both with 
soluble constituents ready for immediate con- 
sumption by plants, and with constituents which, 
as the soluble substances became exhausted, con- 
tinued the work by becoming gradually avail- 
able. It was the ideal manure, both rapid and 
lasting in its effects. 

The manufacturer of high-class mixed manures 
at the present day attempts to produce similar 
results oy mixing nitrogen in the various forms 
of nitrates, sulpTiate of ammonia, and organic 
nitrogen, and phosphates, both as soluble phos- 
phate of superphosphate and as insoluble phos- 
hates, into his manures. But no mixture which 
e can make, using even the most valuable and 
concentrated materials now available, such as 
nitrate of soda, sulphate of ammonia, dried 
blood, fish guano, superphosphate, and bone 
flour, will be as concentratea as a Ohinchas 
guano. 

The great deposits of concentrated guano such 
as those of the Chinchas islands were limited 
in extent, and with a consumption that reached 
nearly half a million tons per annum they soon 
began to become exhausted. It is estimated that 
the Chinchas islands yielded some ten million 
tons of guano. The other deposits were of less 
importance, though some of them yielded guano 
of even richer quality than Chinchas. Angamos 
guano, for instance, contained up to 19 per cent 
of nitrogen. 

As tne supply of Chinchas guano became 
exhausted, guanos from various other sources 
were drawn upon, and the quality of guano 
gradually fell. Supplies were obtained from 
other parts of the I^eruvian coast, and from 
the coasts of Bolivia, Colombia, and Patagonia. 
In addition to these South American sources, 
guanos were obtained front points on the coasts 
of Australia and south - west Africa, from cer- 
tain islands in the Pacific, and from other places. 
These guanos vary greatly in quality, ana in no 
other place has guano been found in such quan- 
tity and of su^ quality as in the Chinchas 
islands. 

At present the amount of guano annually 
import^ into this country is a mere fraction of 
what was imported forty or fifty years ago. In 
1901 the total import was 13,000 tons, and in 
1907, 31,278 tons. These figures include guanos 
of all kinds, much of which is phosphatic guano, 
containing very little nitrogen. 

Present-day guanos seldom contain more than 
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10 per cent of nitrogen. Peruvian guanoe re- 
cently imported have contained nitrogen from 
2^ to 11^ per cent, equal to ammonia from about 
8 to 14 per cent; phosphate as tribasic phos- 
phate of lime from about 15 to 42 per cent, 
and potash from 2 to 4 per cent. Some of the 
richest of these consist of recent deposits. The 
rich old guanos consisted of dung and waste of 
sea birds which had accumulated through ages, 
and had become consolidated and concentrated 
^ desiccation, chemical change, and pressure. 
Tne sea birds still inhabit their old haunts on 
the coasts of Peru and elsewhere, and are still 
depositing dung, remains of their food, and 
other waste substances. The newly accumu- 
lated deposits of these are collected from time 
to time, and much of the modern nitrogenous 
guano is obtained in this way. These recent 
guanos contain feathers and other easily recog- 
nizable materials. Not only are they not so 
concentrated as the old Chinchas guanos, but 
as the constituents have not undergone the same 
amount of chemical change they are not so avail- 
able to plants. For instance, modern high- 
grade guano does not contain nearly so much 
ammonium carbonate, and does not smell nearly 
so ammoniacal as an old Chinchas guano. 

As the supply of guano fell, off after 1870, the 
demand did not fall equally. Farmers had been 
brought up to look upon guano as the concen- 
trated manure above all others, and had faith 
in its virtue such as they have never placed in 
any other artificial manure. The result was that 
the price of guano rose, and for a long time, 
though it was falling off seriously in Quality, 
its price remained very high. Even at tne pre- 
sent when a generation has passed away 
since Chinchas guano was exhausted, the ten- 
dency is for guano to be dear as compared with 
other manures of equal value. The scarcity and 
high price of guano placed great temptation to 
adulteration in the way of unscrupulous dealers, 
especially as guano was an easy manure to adul- 
terate. Probably no manure was ever more 
extensively tampered with than guano. The 
generation which used most guano knew little 
of agricultural chemistry, and had no means of 
judging of the value of this costly manure 
except by the very imperfect and uncertain 
guides of smell and appearance. The outcry 
caused by the general suspicion that guano was 
systematically adulteratea did a great deal to 
promote agricultural analysis for the purpose of 
checking adulteration, though the Government 
did not intervene with legislation to check this 
form of adulteration till the most crying need 
for it was past (see Fertilizers and Fbedinq- 
STUFFS' Act). 

Modem guanos vary so much in quality that 
the purchaser should see that the price corre- 
8pon(^ with the percentages of the valuable 
constituents nitrogen, phosphate, and potash 
which he is obtaining. He would also be well 
advised to have samples analysed from time to 
time. Guanos are commonly divided into nitro- 
genous and phosphatic. Nitrogenous guanos are 
those which contain a considerable percentage 
of nitrogen, generallv over 4 per cent. They 
may also contain a large percentage of phos- 


phate. A recent safiiple, for instance, contained 
6*3 per cent of nitrogen and 32 per cent of 
phosphate. Phosphatic guanos, on the other 
han^ contain little nitrogen, generally from 
1 to 3 per cent, but they should contain a con- 
siderable percentage of phosphate. Usually the 
phosphate is from 30 to 50 per cent, but samples 
containing as much as 70 per cent are some- 
times on the market. Neither the nitrogen nor 
the phosphate of a phosphatic guano are worth 
so much as those of a high-grade nitrogenous 
guano. Owing to the conditions under which 
it was formea, practically all soluble consti- 
tuents of phosphatic guano have been washed 
away, and everything is insoluble and com- 
paratively unavailable to plants. The phos- 
phate is practically all tribasic phosphate of 
lime, and is not more available than mat of a 
well-ground sample of bones; similarly the ni- 
trogen is all contained in slowly available in- 
soluble organic compounds. The nitrogen and 
phosphates of phosphatic guanos are not worth 
more per unit to the farmer than those of well- 
ground bones, but owing to the demand which 
still exists for guanos, they generally cost more. 
On the other hand, a considerable portion of tlie 
nitrogen and phosphates of high-grade guano 
are soluble, ana a still larger proportion readily 
available to plants. These constituents, there- 
fore, are worth a higher unit price in such a 
guano than in a phosphatic guano. 

A certain amount of guano, especially phos- 
hatic guano, is mixed with other manures or 
issolved. Equalized or fortified guano is guano 
which has been enriched by the addition of sul- 
phate of ammonia, and sometimes of potash salts 
and other substances. Dissolved guano is phos- 
phatic guano which has been treated with sul- 
phuric acid to make a part of the phosphate 
water-soluble. Guanos, and especially the lower- 
grade guanos, are frequently introduced into 
mixed manures, and sometimes such mixtures 
are sold as guano mixtures or compounds. 

Deposits of the dung and waste of bats have 
been found in some quantity in caves in differ- 
ent parts of the world. The term bats’ guano 
has been applied to this manure, which is some- 
what similar to Peruvian guano. It may con- 
tain a considerable percentage of nitrogen- and 
phosphate. 

Since the earliest times the dung of pigeons 
has been highly valued as manure. Consider- 
able deposits of pigeons’ dung and waste some- 
times accumulate during long periods in dove- 
cots, and the term pigeons’ guano is sometimes 
given to this manure. In a recent sample, 
obtained from a Perthshire dovecot, where it 
had accumulated for nearly half a century, the 
writer found only 2*35 per cent of nitrogen and 
6'42 per cent of phosphates. The moisture was 
.30*47 per cent, and probably the manure had 
lost much through washing and decay in our 
moist climate. It also contained 32*3 per cent 
of silioeouB matter. Nevertheless it was very 
highly valued locally, and some of it was sold 
at a price far beyond its real value. 

The name guano is so popular that it has a 
value of its own when ap^ni^ to manure, hence 
it has been given to various materials which are 
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not derived from the dun^ of birds and have no 
real right to the title. The most imwrtant of 
these so^lled guanos is fish guano, wnich is an 
extensively used and valuable manure (see Fish 
Manures). Other ‘guanos* are made from waste 
meat and bone, such as that which is produced 
as a by-product by the manufacturers of extracts 
of meat, or from the meat, blood, and bone ob- 
tained at knackeriea Some of these are manures 
of high value. 

On the other hand, the name guano is some- 
times given to the most rubbishy manures. 
Some of these, to which high-sounding names 
are given, are really low-class mixtures of cheap 
materials of little manorial value. [j* h.] 

Quava {Psidium Oui/ava, nat. ora Myr- 
tacese), the fniit of a small evergreen tree, prob- 
ably originally a native of South America, though 
now extensively cultivated throughout the Tro- 
pics, both of the Old and the New Worlds, and 
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in many cases become so completely acclimatized 
as to often spoken of as wild. The tree is 
grown solely for its edible fruit. There are said 
to be two chief varieties, one the pear-shaped 
or white guava (var. pyHf«ru,m\ the other the 
apple-shaped or red guava ^var. pomiferum). 
Young plants may be raisea bjr seed or by 
layers or root-suckers. No particular cultiva- 
tion is necessary ; the plant thrives practically 
on any soil, and is capable of endurmg a wide 
range of climatic couditiona It begins to flower 
(according to environment) about February to 
March, and continues to do so for some months, 
yielding fruit right up to the close of the year, 
the best quality being as a rule obtained during 
the last month of the fruiting season. The fruit 
may be eaten as a dessert, out is usually pre- 
ferred by Europeans when stewed or made into 
preserves. Guava jelly and cheese may be said 
to be famed throughout the world, and are 
largely imported by Europe from both India 
and the West Indies. Inoian production may 
be spoken of as constituting a speciality of the 
Southern Presidency. [o. w.] 

Quoider Rosa. See Viburnum. 


Quanon Systam or Csoutehaon 
Thaory. — The escutcheon or ‘milk mirror*, 
which is peculiar to all the bovine race, although 
not noticeable by an ordinary observer until 
specially pointed out, was first discovered by 
Fran9oi8 Guenon at the beginning of the 19 th 
century. He classified and reduced the various 
escutcheons to such an intelligible system, that 
at this distance of time those who have studied 
the subject thoroughly and worked it out practi- 
cally on Guenon’s lines have found that nis in- 
terpretation of the various markings still holds 
true. A short biographical sketch of the man 
and his methods is necessary to understand the 
suyect. 

Fran9ois Guenon was the son of a French 
gardener who made arboriculture his study, and 
in later years the cutting of ‘ trees, grafts, both 
splits and bandages’, became his ‘principal work’, 
so that by that means he gained 'an insight into 
classification*. As a lad of fourteen he had to 
tend, his father’s cow, and bein^ fond of animals 
he used to ‘ clean and scratch’ his old companion. 
He then observed for the first time the fact that 
the hair on the udder and thighs grew in ‘ oppo- 
site direction’ to the hair on the legs, ana he 
‘noticed a sort of bran or dandruff which de- 
tached itself in considerable quantities from 
certain spots on the hind parts where the two 
lots of hair met’ (How to Select Cows on the 
Guenon System). He was so much struck with 
this discovery that he examined other cows for 
tliis ‘ dandruff’, and found ‘ great diversities 
existed among cows in respect to the shape of 
the bearded ears which produced the dandruff’. 
These shapes suggested a new train of reflection 
and observation, ‘ which resulted in his becom- 
ing convinced that they were the signs by 
which to distinguish cows, and to know the 
good and bad qualities of every individual 
among them’. 

Applying the knowledge that he acquired in 
arboriculture. Guenon citified the various es- 
cutcheons which he found on different cows, and 
eventually published a Treatise on Milch Cows, 
giving all tne information he had collected, ac- 
companied with illustrationa In the preface 
to tne second edition, writing of the various 
markings, appears the following paragraph : 
‘Unknown up to this day, although they have 
always existed these signs have escaped all the 
world, even the sagacity of the most celebrated 
painters, as well as that of veterinary doctors of 
the highest reputations of all times’. 

Guenon’s reputation now began to grow. He 
submitted to tests before various agricultural 
societies in France with great success, in one 
instance ‘gauging the worth of a lot of cattle 
before fifty of the most eminent agriculturists, 
his estimates being correct in all but one, of the 
quantities of milk ; in all but one, of the period 
of lactation; and arain in all but one, of the 
quality of the milk* (‘Economics in Dairy 
Farming*). 

Guenon died full of age, riches, and honour. 
He received money, medals, and decorations 
from various societies, and a pension of three 
thousand francs a year for life from the French 
Government — a position won entirely by merit, 
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ftod bj the belief in the nmujitkttl vnine of hk 
sfet^ ainoe he had ^neither rneana nor infiish 
enoe to Inin^ him into notice*. 

The eacntcueon is formed by the upward grow- 
ing hair on the thi^ and ndder of a oow. It 
commences as low down as the hock on the W 
and from the front of the udder, and extends 
upwards to the vulva, stretching out on the 
thighs in the form of an heraldic shield. The 
escutcheon can best be traced by passing the 
hand over it, when ‘ the upward growth of the 
hair which forms the escutcheon can be easily 
distinguished from the descending hairs*. 

Guenon classified ten orders of escutcheons, 
and to each order four grades, placing the per- 
fect specimens in the first grade, the next best 
in the second, and so on. The ten orders of 
escutcheons, which took their names from the 
figures shown on the back of the udder, were 
called by the following names: — 

1. The Flandrine — a broad band running up 
the back of the udder to the vulva. 

2. The Left Flandrine— band half the width 
of the Flandrine and on the left-hand side. 

3. The Selvage — a narrower band at the top, 
but broad where it first commences, and running 
up to the vulva. 

4. The Curveline — a semicircular figure run- 
ning only a short distance up the udder. 

6. The Bicorn — two small noms starting from 
the top of the shield, running a short way up 
the udder. On either side of the vulva two 
small tufts of ascending hair are also found, as 
if they were continuations of the horns. 

6. Double Selvage — like the Bicorn, only 
the horns extend up to the vulva. 

7. The Demijohn — like the Curveline, only 
with a square top. 

8. The Square Escutcheon — like a demijohn, 
only that a narrow band of ascending hair con- 
tinues upwards from the left-hand side. 

9. The Limousine an isosceles triangle, 
with tufts the same as the Bicorn. 

10. The Horizontal Escutcheon — a plain shield 
without any ascending markings, stretching quite 
squarely across the udder. 

In all these cases the markings on the thigh 
should be the same, viz. two broad half-shields 
spreading out well on to the thigh, and the 
higher up that they extend the better will be 
the cow. The markings on the thigh are the 
most important, although the markings up the 
back of the udder are confirmatory of the capa- 
bilities of the cow for milking. As a general 
rule, it may be taken as correct that the nigher 
up on the thigh the shield markings extend, the 
longer will the cow keep up her flow of milk, 
while the broader the markings are on the 
thigh the larger will be the yield of milk. Of 
the ten classes of escutcheons mentioned above, 
those most usually found, and the best, are the 
Flandrine, Left flandrine. Selvage, > Curveline, 
and Limousine. 

Such is a brief description of the escutcheons 
as classified by Guenon ; but to appreciate the 
value of the cow for milk from the shape alone, 
a knowledge of the Hufts’ or * ovals* is abso- 
lutely necessary. The classification of the shield 
is comparatively easy, but the difficulty in ap- 
voL n 
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preoia^nff these two subsidiary markings is 
consideraDle. 

Guenon was of <^^ion that all tufts of hair 
encroaching on the escutfffieon diminished its 
value, and he consequently urged very close 
examination into these peculiariues, as want of 
this scrutiny even in his time caused the same 
sort of mistakes in estimating the value of a 
milch cow as it does now. He divided these 
into seven classes: — 

1. Oval tuft. — Two ovals of descending hair. 
These are good signs, and are usually found on 
the udders of the best milkers. They are an 
exception to the rule of encroaching tufts of 
hair. The hair should be fine and silky, and 
when once learnt there will be no difficulty in 
finding them again. 

2. Ischiatic tufts. — Two tufts of hair on the 
vertical part of the escutcheon, on one or both 
sides of the vulva. The hair ascends, and fre- 
quently the tufts are bordered with bristly 
coarse hair. These are bad markings, and take 
away from the value of the escutcheon. 

3. Lvp‘sha^d This is another bad sign, 
and is found only in the Flandrine and Left 
Flandrine classes. It is of descending hair, like 
a string, hanging over the top of the vulva. It 
is not often seen. 

4. Yulvan tuft. — ^This is another bad sign. It 
is a tuft of descending hair under the vulva, and 
found only in those escutcheons which extend up 
to the vulva. 

5. Mesian tuft. — This is a very good mark. 
Like the last, only in the shape of a V, and of 
ascending hair, it is found under the vulva : but 
only in tnose classes where the escutcheon does 
not extend up to the vulva. 

6. Perineal tuft. — This is also called a bastard 
mark. It consists of an oval of descending hair 
in the Flandrine escutcheon, generally about 
halfway up the vertical markings. Cows with 
this mark have usually the best escutcheons, 
and are heavy milkers until they get in calf, 
when 'the yiold of milk at once falls ofi*. This 
marking is very easy to be seen, and is most 
reliable. 

7. Thigh tufts. — These diminish the size of the 
escutcheon on the thigh, and consist of coarse 
descending hairs encroaching on the escutcheon. 
Although not classified, it may be accepted .is 
generally a very bad sign when the hair oorder- 
ing the vertical escutcheon is coarse and wiry. 

Escutcheons are not confined to females, but 
are also seen on bulls, the Curveline, Limou- 
sine, and Horizontal being most usual, although 
occasionally a Flandrine may be found. The 
markings on the thighs of a Dull are, or should 
be, a nne <pia non in purchasing or keeping a 
sire for dairy purposes. The escutcheon mark- 
ings can also oe seen in calves, and therefore 
one of the ‘principal practical uses to which a 
knowledge of the Guenon system can be applied 
is in selecting calves to keep for the milking 
herd* (How to Select Cows). 

The Guenon theory, if studied intelligently, 
thoroughly understo^ and practically applied, 
is of the greatest possible use to breeaers of 
milking stock. Unfortunately most breeders 
are content to get a smattering’ only of the 
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•jatem, and consequently, not appreciating; it 
or being able to diagnose the various markings 
oorrectfy, they condemn it without cause. 

It is possible to find cattle with good escut- 
cheons that do not come up to the expectation 
formed of them; but there always are excep- 
tions to every rule, and it is possible in many 
cases that the value of the cow as a milk pro- 
ducer may have been irretrievably spoilea in 
her early days, either by over or under feeding. 
There is a happy medium in rearing calves for 
the daily that is too freouently lost sight of; in 
some cases they are underfed, but in most the 
reverse is the case. 

It cannot be too well understood that over- 
feeding a heifer, as if for the butcher, will in- 
variably destroy her milk-yielding propensities, 
or so impair them that as a dairy cow she will 
be a failure. 

A great deal more could be written on this 
subject; but the following extract from the 
report of a commission appointed in Philadel- 
phia to test the Guenon tneory in 1878, after 
examining 200 cows, heifers, and bulls, may 
aptly serve as a conclusion to this article: — 

* The result of their examinations has been to 
convince themselves and others of the merits of 
the system, of its exceeding value to the prac- 
tical farmer, and they believe that if generally 
followed for twenty years the value of the neat 
cattle of the State would be increased vastly, 
the amount of milk and butter produced would 
be much larger, and the quality of both articles 
better, while the quality of the meat would be 
improved. ... As an adjunct to previous 
knowledge, to assist purchasers or breeders of 
cattle in getting or raising the best and weeding 
out the poorest, they think it is worthy of being 
aoquirea by eveiy farmer. . . . Any intelligent 
man can readily master the system, and soon 
become proficient in it by practice. This know- 
led^ applied with the tests heretofore usually 
use^ will enable anyone to become a good judge 
of cattle.’ [e. m.] 

Qu^raseyi Agriculture of.— Guernsey 
is much less favoured than Jersey in respect of 
climate and aspect. Frost in spring is leas un- 
common in the former island than in the latter, 
while the land of Guernsey, instead of sloping 
towards the south, as in Jersey, inclines towards 
the north. Consequently the island is much less 
suited to early potatoes than Jersey is, and 
indeed for intensive cultivation in the open 
generally, and rents accordingly are not so high. 
The enterprise of the people, however, has re- 
sulted in the covering of a great area of land 
with glass, so that uie proauctiveness of the 
island is quite out of proportion to its agricul- 
tural area. 

Statistics for Guernsey are for its baiHwick, 
which covers Alderney, with Sark and the other 
small islandB, which are not of any considerable 
importance from an agricultural point of view. 
The total area under crops and grass in 1907 is 
ut by the Agricultunl Betums at 11,367 ae.^ 
ut this covers only holdings over 1 ac., and 
in Guernsey there is a great number of holdings 
of less than an acre, purchased by working men 
and others for dwellings, glass-houses, ara the 


cultivation of vegetables and flowers. For th 
reason the figures relating to the sices of holt 
ings are apt to convey a wrong impression, i 
also are those relating to the proportions < 
owners and tenants. This wrong inmressu 
is accentuated by the fact that in Alderney 
large proportion of the land is rented, while oi 
smml island is, or was recently, in tiie hands 
one tenant, llie number of holdings over 1 a 
and not exceeding 5 ac. each was 527 in 190 
that of holdings over 5 and not over 50 ac. beii 
686, while only 7 were over 60 ac. These figur 
make the total number of holdings over 1 a 
1219, and the average size of a holding 9*3 a( 
but local statistics published some years aj 
made the total numoer, including those und 
1 ac., 2506, and the average size of a holdii 
4*7 ac. About 75 per cent of the holdings, a 
cording to the earlier statistics, were in t] 
hands of the owners. 

Of the 11,357 ac. of land under crops ai 
grass, covering holdings over 1 ac., in 19C 
5362 ac. were arable and 5995 under grass, t] 
latter area being made up to a consideral] 
extent by the acreage of Alderney and the oth 
small islands Only 1038 ac. were under co] 
crops, more than half of which area was devob 
to rye, mainly, it may be assumed, for cutting f 
forage when green. Potatoes occupied 651 a( 
root^ cabbages, tares, and similar lorage cro] 
710 ac.; smiul fruit, 282 ac.; clovers and grass 
under rotation, 1066 ac.; ‘other crops’, mrge 
consisting of culinary vegetables ana tomato< 
1461 ac. ; and bare fallow, 154 ac. Culina 
vegetables and flowers are largely grown f 
export. In former times a common course 
cropping was one of mixed seeds, wheat, pc 
snips, potatoes, and roots or some other feemi 
crop, the land being in temporary pasture f 
two or three yeara A more usual course i 
some years past has been one omitting whei 
and growing potatoes followed by broccoli 
turnips in tne same season after two or thi 
years of seeds, and potatoes again, with or wit 
out broccoli to follow that crop. Broccoli is o 
of the most profitable crops in Guernsey. 

Live stock in 1907 consisted of 1609 horsi 
6761 cattle, 174 sheep, and 4137 piga The catl 
are exclusively of the Guernsey breed, and, ap« 
from those sold at home and abroad as breedii 
stock, they are used mainly for buttermakit 
Guernsey butter has a high local reputatic 
although, as it is mainly churned into a lur 
from soured milk, it contains a large proporti< 
of casein, and does not rank high in toe opini 
of Englkdi connoisseura There is a consid< 
able residential population in Guernsey, ho* 
ever, and there is a good local sale for the butt 
at high prices. 

A hu^ is covered by glass-houa 

some heated and others cool, grapes, tomato 
melons, potatoes, peas, and FVeneh b^ns bei 
grown in them. A great number of workm 
own a small plot of land, on which they ha 
each erected a dwelling and a cool glass-hom 
while tliose who have sufficient land grow ou 
nary vemtables axul flowers for market in t 
open. Exports of riass-house products and 
vegetables, fruit, bm flowm grown in the op 
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bring a large sum of money annually into the 
island. 

Alderney is chiefly devoted to grazing, though 
wheat, oats, and late potatoes for winter are 
grown to some extent. The cattle are of the 
Alderney breed, now hardly distinguishable 
from the Guernseys. The smaller idandi^ as 
already stated, are of no considerable agricul- 
tural importance. [w. k. b.] 

Quemsey Oattle. — Although for many 
years the writer has been intimately acquainted 
with Guernsey cattle, both in Englan(i and in 
the island and has written many articles upon 
them, yet he has found it exceedingly difficult 
to trace their early history. Even the valuable 
and kindly assistance of two gentlemen in the 
island, who are the g^atest living authorities 
on its history and antiquities — the Eev. George 
Lee, the rector of St. Feter Port, and Colonel 
de Guerin, a jurat of the Royal Court — can 
throw no light on the problem. Even after the 
time of Duke Robert, the father of William the 
Conqueror, it is next to impossible to ascertain 
anything of the cattle then existing on the 
island. Naturally, therefore, we surmise that 
in the first instance the cattle must have been 
brought from Normandy — the nearest mrt of 
France to the island. In later times, tnere is 
no doubt that colonies or detached bodies came 
over to the island from the great and celebrated 
Le Mont St. Michel, and tnat monastic estab- 
lishments were founded at the Vale and also 
on Lihou Island, both in connection with the 
great body at St. Michel. From time to time 
the islanders carried their spare produce, cor^ 
or other commodities to this St. Michel, and it 
is only reasonable to suppose that cattle for the 
purpose of breeding were conveyed on the re- 
turn voyage to Guernsey. As far as is known, 
or can be supposed, these cattle came from 
Normandy, ana the appearance and points of 
the Guernsey of to-day show distinct evidence 
of Norman descent, just as the Jersey breed 
exhibits many of the characteristics of the cattle 
of Brittany. In frame, in colour, in touch of 
skin, the Guernsey of to-day much resembles 
the somewhat larger animal from Normandy. 
Doubtless the Normandy animal of to-day is 
larger than the Guernsey, but that can easily be 
accounted for by the inbreeding on the island. 
This latter circumstance has been rendered 
unavoidable by the law which prohibits the 
importation of any cow, except for the purposes 
of slaughter, and rigidly excludes all bulls 
whether alive or dead. It has been surmised 
that the religious authorities at Mont St Michel 
from time to time sent over bulls to improve 
the breed of cattle in the island, but the author 
has been amble to find any direct proof of this. 
The following words, quoted from an authori- 
tative source, may throw a further light on my 
subject : ‘ The Guernsey cattle came originally 
from a cross between the brindled herds of 
Normandy — those of the Ange Valley in the 
Cotentin, the fawn-coloured herds of Brittany, 
being mainly used. The famous ^lAon ” stock 
was chiefly selected.’ 

One point alone seems clear, that the breeds 
in the two islands of Jersey and Guernsey have 


always been carefully kept apart In Alderney 
the cattle have always l^n the same breed as 
those in Guernsey; but they show signs of 
having at some time or other been crossed with 
Brittany cattle. This is seen in the smoky 
muzzles, dark hair on the ears and neck— fea- 
tures which are absent from Normandy cattle. 
At the Royal Agricultural shows the Channel 
Island cattle were at one time not only known 
but classified as Alderneys. At the famous 
show at Kilbum in the year 1879 it was so. 
This seems rather strange, seeing no Jersey 
may land in Alderney or Guernsey, or one 
from these latter islands in Jersey. In both 
Guernsey and Jersey herd books are kept, and 
by the exertions of General Campbell, the Gov- 
ernor of Guernsey and Alderney, one was estab- 
lished in Alderney in 1906. 

In the years 1819-24 ordinances of the Royal 
Court were passed, forbidding importation of 
bulls, cows, or heifers. These ordinances, which 
remained in force till 3rd October, 1842, were 
thereafter somewhat relaxed. The importation 
of cows and heifers was allowed, on condition 
that they were to be slaughtered or re-exported 
within six months; in 1857 the time was re- 
duced to three months. Various other ordi- 
nances were passed in succeeding years as to 
importation, enforcing branding and compulsory 
slaughter. About the year 1896 many cattle 
were sold to English breeders for exhibition 
purposes. Naturally the Guernsey farmer was 
anxious to exhibit as well as sell, and an agita- 
tion was started to get an ordinance passed 
allowing cattle to be shown in Ei^land and re- 
imported. This was granted in January, 1903, 
but owing to the outbreak of ‘ foot-and-mouth ’ 
and some cases of ^pleuro’ in England it was 
repealed in April, 1907, and the old ordinance 
prohibiting the importation of all cattle again 
came into force, and still remains so. 

About the year 1880 nothing could have been 
more delightful to the lover of cattle than to 
visit the island of Guernsey. Everywhere you 
could find really beautiful animals; the herds, 
it is true, were small, for the holdings have 
always b^n small. The farmers, with the 
assistance of wives and daughters, tended their 
own cattle. Such a thing as exporting to Eng- 
land for show purposes was quite unknown, 
and prices were those one would expect to find 
where demand beyond local needs was small 
The American buyer had not been heard of; 
the English one in only a small way. The Rev. 
Joshua Watson was about the first man to send 
cattle to the English shows. He had splendid 
cattle, and at once took prizes for them in Eng- 
land, where they were classified as Alderneys. 
The favour they experienced among English 
agriculturists soon resulted in classes n>r Guern- 
seys only being formed at the shows of the 
Royal Agricultural, the Bath and West, and 
Royal Counties Societies. Mr. James James, 
of Les Vauxbelets, a Scotchman who had settled 
in Guernsey, was soon in competition with Mr. 
Watson at English shows, and, like him, had 
splendid cattle. Some years after this, the fruit- 
growing industiy started, at first, it is true, in 
a small way« but the Guernsey climate and soil 
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proved so suitable to the grape and tomato specially so m Hampdiil^ Sqnim^ Ooi^kiSAlL 
grower that glasshouses sprang up like muah> and Devonshire. In the New Forest onh 
rooms, and in the ’nineties the homes and most sees any other breed, and the Partners »tid cot* 
luxurious pastures of the Guernsey cattle knew takers alike value them high^ for their |nreat 
them no more. In 1880, except in the Parishes milking powers. In Cornwall pardoularly Sbere 
of the Vale and St. Sampson’s, glass was un- are several large and excellent herds, and in- 
known; in 1890 it was everywhere. Naturally deed the very bwt specimen <rf a Guems^ cow 
the number of cattle was seriously diminished ; is to be found there m Colonel Glynne’s Golden 
the farmers became growers. Many of them Horn, the winner of many championships and 
would like to become farmers again, for the glass othe^rizes. In Kent is to be found the held of 
business is now a failing one. Foreign com- Mr. Hambro, a very wealthy breeder, who pur- 
petition and glasshouses in England have sadly chases the very best to be found in the island, 
mminished the profits, whilst the Guernsey cow and at present has the most perfect herd in 
is still in favour. American buyers continue to EnglandL The other most famous and success- 
come and pay extremely high prices for them, ful breeders and exhibitors, besides those already 
The year 1908 was an exceptionally fortunate named, are: Mr. Hargreaves in Be^ordshire; 
one for Guernsey cattle breeders, the American Lady Tichborne, who has for many years been 
demand being greater than ever, and the prices one of the largest and most fortunate of exhi- 
likewise on tne whole being larger. Perhaps bitors, in Hampshire ; Sir Henry Lennard and 
the years when Guernseys were most fancied in Mr. Plumptree in Kent. 

England were during the years 1885 to 190,3. In It might be well to add here the ‘points’ of 

the year 1889, at the great Jubilee Show of the the Guernsey breed, taken from the authorized 

Eoyal Agricultural Society at Windsor, where scale adopted in the year 1905 by the English 

the present writer was one of the judges, the Guernsey Cattle Society. Those of the Guernsey 

numoer of Guernsey cattle entered was no less Island Society are very similar. 

than 185. The champion cow Pretty Dairymaid, 1. Head tine and long ; muzzle expanded ; 

the property of Mr. Dan Le Patourel of Los eyes large, with gentle expression; forehead 

Quartiers, Guernsey, was sold to go to America broad ; horns curved, not coarse. 

for the sum of £150. After that, many large 2. Long thin neck, clean throat, chine fine. 

herds were established in England, that of Mr. 3. Back level to setting-on of tail, broad and 

Glynn in the Isle of Wight, and the writer’s, level across loins; thighs thin and long; tail 

first in SuflPolk and then in Hampshire, being fine and long, good switch. 

amongst the largest. A large Guernsey Cattle 4. Kibs amply sprung and wide apart ; barrel 

Society was formed in England, and in 1885 a large and deep. 

herd book instituted. The number of entries 5. Hide mdlow and flexible, closely covered 
in it was 383. In the volume No. 23, published with fine hair; cream-coloured nose, 
in 1907, the number had reached 9042. Not- 6. Escutcheon wide on thighs, high and 
withstanding this, the Guernsey entries at the broad, with thigh ovals. 

various shows are not so large as they used to 7. Milk veins prominent, long, and tortuous, 
be, and many of the largest herds are no longer with large deep fountains ; udder full in front, 
represented at them. The old owners have full and well up behind, of large size and capa- 
passed away, and the new ones have not the city ; teats well apart, squarely placed, and of 
same interest in, or do not care to incur the good size ; skin yellow in ear and end of tail, at 
expense of exhibiting at the agricultural shows, base of horns, on udder, and body generally ; 
Turning to Guernsey itself, many of the older hoofs amber-coloured. 

breeder have passed away, though some still We must now touch on milking qualities, as 
remain — Mr. Thomas Le fVevost, Mr. Ozaiine proved by trials and butter tests. In Guernsey 
of Le Pelley, Mr. Jehan of St. Martin’s, Alfred it is only recently that these trials have been 
Le Patourel of La Mamee. As previously men- carried on, but in England both the Jersey and 
tioned, a large number of cattle were exported Guernsey societies promote them and give good 
in the year 1908, and in the first two months prizes. Some results published in the report of 
of 1909Mr.Jauncey, of the United States, shipped the British Dairy Farmers’ Association in 1900 
for New York over 120 head, some of which may be given here: First prize Guernsey cow 
reached from £110 to £190, the average price in milking test gave 81*6 lb. in forty-eight hours 
realized being from £60 to £70 per head. — four milking ec^ual 4 gal. per day. This cow 
Many years ago two herd books existed in had been 136 days m milk. In 1908, at the Boyal 
Guernsey — the I^yal Agricultural Society’s and Counties Show at Southampton, the best cow 
the ‘General’. The latter, fortunately, oecame gave 38 lb. 14 oz. in twenty-four hours — equal 
merged in the former. There is now a very to nearly 4 gal. This cow was repc^tly calved, 
excellent Herd Book Committee, and local shows having only been in milk eight days. At the 
are frequently held at which cattle are examined dairy show above mentioned, the second winner 
by expert members of the society before being gave 88 lb., and the third 83 lb. — a larger 
aUow^ to be entered in the herd book. The volume of milk, but poorer in butter fat than 
English Guernsey Society’s Herd Book is com- that of the winner. At the same shows the 
pil^ with the greatest care, and the owner of butter tests were as follows: At the dairy 
every imported animal has to produce a certifi- show, the winner of the silver medal, whicn 
cate from the Guernsey Society before it can be had l^n 173 days in milk, gave 1 lb. 8 oz. At 
reg^tered. Guernsey cattle are now to be found Southampton the winner gave 2 lb. li oz. in 
in large numbers all over the south of England, twenty-four hours, having men 8 days m wiillTj 
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and won the eecona milking prize. In 1901, 
the celebrated cow Florence, the property of 
the writer, gave at the dairy show 2 lb. 4 oz., 
having been in milk 151 days, besides having 
been at all the shows during the year. It 
should, however, be said that on usual, not 
forced, feeding, the winter average of milk is 
about 2^ gal. per day. This, of course, might 
be forc^ up to 3 or 3^ gal. A fair summer 
average is 3^ to 4 gal. No doubt there are 
exceptionally" fine milkers which yield more, 
but only the average yield is given here. In 
Guernsey little or no artificial food is given, 
the farmers growing parsnips chiefly for the 
winter supply of their butter cows, whilst the 
milking cows are fed largely on what is de- 
scribed as ‘bucket’ — giant bran and hot water. 
It must be remembered that the larger pro- 
portion of the milk is sold as milk and not 
made into butter. Owing to the great decrease 
of pasture land the number of cows in Guernsey 
has also much decreased of late years, and the 
supply of butter is mainly English factory 
butter, that made in the island selling in 
winter at 2s. to la 8d. per lb. and never fall- 
ing below la 5d. 

With regard to Guernsey beef, it has to be 
acknowledged that, except to the islanders, it 
is not in favour. The very bright colour of the 
flesh is disliked by visitors ; but there is ready 
sale at high prices for all that can be produced. 
We need not refer to cow beef, but the best 
three - year - old steers average from 600 to 
700 lb., and for prime joints, high prices are 
asked, la to la 3a. per lb. Many old Guernsey 
and Jersey cows are daily brought from Eng- 
land for slaughter, but a very large quantity 
of chilled and frozen meat is brought over. The 
island could not supply a quarter of the meat 
required, or indeed anything like it. In con- 
clusion, one might say that prices have of late 
ruled high, chiefly owing to the great demand 
for Guernsey cattle. Buyers in England of late 
have not been giving so much, on account of 
bad times. The writer was offered £220 for his 
prizewinning cows Jessie and Florence, which 
were never beaten except by one another, and 
£180 was offered and rerused for Jessie alone to 
go to the United States. 

In many large dairies in England where 
Shorthorn, Ayrshire, or other breeds form the 
milking stock, two or three Guernseys are kept 
for the sole purpose of enriching the milk 
of the entire dairy and adding colour to the 
butter. In Guernsey herds the butter is of 
such a rich vellow colour that it gives rise to 
suspicions of artificial colouring. This, how- 
ever, is obviated when the milk of two breeds 
is blended. The Guernsey cattle are easily 
managed ; they are hardy and have strong con- 
stitutions, and may be allowed to go out all 
through the winter, provided th^ are not kept 
standing in cold, wet weather. Undecorticated 
cotton cake is one of the most useful foods, and 
for at least nine months of the year ^m 3 to 
6 lb. per head may profitably be given. In 
winter the writer uses dried grains. These are 
scalded and given warm ea^ morning. The 
very best are obtainable from the English 


Grains Co., Burton-on-Trent, and the average 
price is £5 per ton. These grains are prefeiame 
to wet grains, that is those sent straight from 
the ma^ tub; and indeed the writer esteems 
these latter as of little value. 

As has already been mentioned in this article, 
the chief buyers of Guernsey cattle in the island 
itself are Americans, although a few of the best 
are bought by English exhibitors; but they ai*e 
not willing, or perhaps able, to give the large 
prices that the agents of American millionaires 
continually do. No more useful or profitable 
cow can be bought by a small farmer than the 
Guernsey. Go(d honest milkers and butter 
producers are still to be had for £18 apiece, of 
good size, colour, and value, though of course 
these would not be animals for the show yard. 

Much might be written on each and every 
one of the points that have been touched upon. 
The Guernsey is a charming animal and very 
productive, arid no milking breed so well repays 
care and kindness. [a. b. h.] 

Guinea Fowl. — The number of guinea 
fowls kept in this country is comparatively 
small, due to the fact that the demand for these 
birds is limited to a few weeks in the very early 
period of the year, and also to the fact that the 
guinea fowl has the reputation of being amongst 
the most ill-tempered of all poultry breeds, and 
somewhat difficult to keep with other birds. If, 
however, there is plenty of room for them to 
wander about, and if they can be allocated a 
separate house, the returns are very good. The 
type of guinea fowl which is gener^ly kept is 
very uniform in colour of plumage. In the ma- 
jority of cases the ground colour is of a dark-pur- 
plish-grey with white spots. It is usual to keep 
one cock to six or eight guinea hens, and being 
excellent foragers they cost very little to keep. 
As a rule, a good laying hen will produce sixty 
to seventy eggs per annum, and the period of 
hatching is twenty-six days. Great care is re- 
quired during the chicken stage, as the young 
birds are somewhat delicate and especially sus- 
ceptible to damp. This continues until they 
have passed from the care of the hen, when 
they appear — like the turkey— -to attain con- 
siderable vigour. It is customary to keep them 
for the first few weeks in confined runs, but 
after that they can wander about, and will not 
need much feeding. During the whole period, 
however, they want a fair proportion of animal 
food, and must have abundant green stuff. 
Under suitable conditions they obtain this for 
themselves. They do not attain a very large 
size, generally ranging about the bones 

are small and fine, and the flesh abundant. 
These birds are chiefly in demand about Feb- 
ruary and early March, coming between the 
game and chicken seasons, and at that period 
the prices realized are from 6tf. to 7s. per couple. 
It is improbable that this class of poultry will 
increase to any great extent, as the demand is 
somewhat limited. [e. b.] 

Guinea. Plir- — The domesticated Guinea 
Pig or Cayy (Cavia cohaya or porosUiut) is one 
of the smaller members of a family of South 
American rodents, the Caviidse, characterized by 
somewhat ungulate -like liml^ comparatively 
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short incisor teeth, molars divided into lobes 
hy folds of enamel, a verj narrow palate, and 
a large ccecum. The upper lip is not cleft, the 
clavicles are imperfect, and the tail is rudimen- 
tary or absent. The Restless Cavy (Cavia aperea) 
is the nearest relative of the domesticated form, 
and is presumably the original from which it is 
derivea. It abounds in 1^ Plata in particular, 
but its range extends through Bolivia and 
Brazil. It makes a burrow in dry ground, but 
is more often found among plants in moist 
places, at the edge of the forest, or on the river 
banks. The tail is absent, the limbs are shorter 
than in the other genera; digit 5 is absent 
from the fore foot; digits 1 and 5 are absent 
on the hind feet; the nails are broad; the 
molars are divided into two angular lobes. The 
domesticated form is sometimes classed as a 
separate species, C. cohaya. The name ^ guinea ’ 
is usually regarded as a corruption of * Guiana ’. 

The guinea pig is a ‘ show ’ animal, and much 
attention is {^id to breeding and rearing it. 



Guinea Pig 


Fanciers distinguish three main classes: the 
Peruvian Cavy, which has a coat of extraordi- 
narily long and silky hair; the Abyssinian or 
Rough-coated Cavy; and the Bolivian, English, 
or ^ooth Cavy. The first class is the least 
frequently reared, as it is more delicate than 
the others and requires a considerable amount 
of space. The hutches must be kept within a 
covered shed or other building, and each animal 
must have a separate hutch because of their 
habit of nibbling at each other’s fur. The most 
scrupulous care must be taken to keep them 
supplied with clean, diw bedding, preferably of 
fairly long straw, which will not stain the hair. 
Their coats must be brushed out daily to pre- 
vent matting of the hair. They keep in good 
condition on fairly dry bread and milk, oats, 
and abundance of green food, with very little 
water. 

The other classes require similar treatment, 
but are less sensitive to cold, and need not be 
kept singly. The rough ‘rosetted’ look of the 
coat is the special feature aimed at in the second 
class, and purity of colour is the chief desidera- 
tum in the third. An account of the different 
' points ’ of each class, and the necessary treat- 
ment in rearing for show purposes, will be found 
in C. H. Lane’s Rabbits, Cats, and Cavies (Dent, 
London, 1903). The average period of gesta- 
tion in the ca'i^ is sixty-three to sixty -six days. 
The voung begin to foM on their own account 
in about a month, and are sexually mature 
within three months. Two to four young are | 


produced at a litter, and there may be sevwbl 
titters in a year. Its great fertility, the com- 
paratively low development of its nervous sys- 
tem, and its susceptibility to toxins have com- 
bing to make the guinea pig the most frequent 
subject of experiment in tne investigation of 
problems of heredity and disease. [j. a. t.] 
Quils (Laridse).— -These web-footed swimmers 
are predominatingly coast forms, but the Com- 
mon Gull {Lanu canus)^ Herring Gull (Z. ar- 
aentaiua), and Black-headed, or rather &own- 
neaded. Gull (L. ridibundtu) wander long dis- 
tances inland auring winter and spring, and are 
therefore of some agricultural interest. As they 
follow the plough, and account for large numbers 
of larvse, grubs, and pupaj, they may be regarded 
as decidedly beneficial, and deserve protection 
from the wanton destruction to which they are 
often exposed. It is true that both the Common 
and Herring Gulls sometimes take grain, and 
at times they destroy young turnips, but such 
depredations are only occasional and of minor 
importance. On the other hand, there are two 
species which do mischief in various ways — i.e. 
tne Lesser Black-backed Gull (L.fuscus) and the 
Greater Black-backed Gull (Z. mariniui). The 
former does some harm to game, and the latter 
is reputed to attack sickly lambs and sheep. 
These two species are readily distinguished from 
the beneficial ones by the decidedly dark colour 
of their backs. [j. r. a. d.] 

Qummlng^ or Qummosla. — This dis- 
eased condition is recognized by the formation 
of abnormal quantities of a gummy fluid, which 
enerally exudes through some wound and har- 
ens outside the plant. It has been seen on 
! cultivated plants of the Prunus family (Peach, 
Cherry, &c.), also on the grape vine, oUve, mul- 
berp^, fig, and other fruit trees; a somewhat 
similar disease occurs on potato, turnip, beet- 
root, and other vegetables. The gum generally 
results from degeneration of cell walls, which, 
after being formed, begin to be dissolv^ again 
and converted into gum. Cavities are thus 
formed, branches no longer transport water and 
so dry up. Gum formation frequently follows 
wounding, and it may occur with stem canker 
of trees. Bacteria and fungi are sometimes pre- 
sent, but whether they actually cause the for- 
mation of gum is doubtful. Plants in a healthy 
condition naturally form gummy substances, 
and gumming is probably this action aggra- 
vated into a disease by pruning, over-cropping, 
and defects in soil condition. See also ^Gum- 
mosis’ in Chbret— -Parasitic Fungi, ‘Slime 
Flux’ in Elm-— Parasitic Fungi, and Silver 
Fir— Parasitic Fungi. [w. g. s.] 

Qums And RmIha — Vegetable gums and 
resins are exudations from plants. They either 
harden by exposure to the air or remain moist 
or even m a liquid state, and in that case are 
called oUo-rednM. They are all compounds of 
carbon, hydrogen, and oxygen, and have the 
character of acids or anhydrides, which are 
capable of combination with alkalis. The oleo- 
resins are simply resins dissolved in a hydro- 
parbon, and the best example is perhaps com- 
mon turpentine. This is found flowing from 
the barks of certain pines, the discharge being 
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iMWMd tliroogli special treatment When 
distiUed, the hyarocarbon is separated as oil of 
tixrpentkie, and the rosin (coIophonyX which 
remains behind^ is perhaps the best Known of 
all resina BetwM are soluble in alcohol, ether, 
benzol, &c., but insoluble in water; conversely, 
gum are soluble in water (or at all events are 
readily acted on by water) but insoluble in al- 
cohol. The degree of solubility in water is, in 
fact, an all-important feature in estimating the 
merit of the true gums. Besins may, however, 
be found mixed naturally with gums, the sub- 
stance being then spoken of as a gum-ruin\ 
when mixed with benzoic acid, or any of its 
congeners, the^ are halMomi, 

In trade it is customary to speak of all the 
above groups of products under the generic 
name of * gums \ notwithstanding their diversity 
both in diemical composition and industrial 
application. Nothing could, however, be more 
disastrous than to send into market deliberate 
or careless mixtures of gums and resins, or even 
mixtures of two or more gums or of two or 
more resins. Puritj^ is an essential element of 
success. The following are the more important 
gums and resins: — 

1. Gum Arabic or Gum Acacia. — The former 
name would imply that it comes from Arabia. 
It seems likely tnat it may, in ancient times, 
have reached Europe through that country, or 
simply have been procured from Arab traders. 
The chief supply to-day neither comes from 
Arabia nor is obtained from Aoada arabica. 
It is procured from Kordofan on the east, and 
Senegal on the west side of Africa, and is the 
produce of A, Senegal, The gum appears on 
the stems and branches during the prevalence 
of dry desert winds, which blow in winter after 
the close of the rainy season, and the flow is 
aided by certain methods of treatment. To a 
large extent the superiority of the Kordofan 
gum is a consequence of the environment allow- 
ing of the growth of but one species of gum- 
yielding tree over a considerable tract of country. 
In other localities the merit of certain gums 
is greatly lowered through the inferior gnde of 
other equally abundant gums with which they 
are regularly and almost unavoidably mixed. 
Gum arabic is odourless and tasteless, but quite 
soluble in water, the best Qualities taking one- 
and-a-half times their weight of water to form 
a thick, viscid mucilage. 

The inferior qualities of gum arabic best 
known to trade are Suakim, Talca or Tahla, 
derived from A, sienocafyxz; the Morocco, Moga- 
dor, Brown Barbary, and East Indian from 
A, arabica; Cape from A. Aorrida; and Aus- | 
tralian or Watue from A,jmcnarUkay A, deowr- I 
reus, and A. deaJhata, Ihe so-called *East 
Indian gum arabic’ is imported into Bombay 
in the first instance from Aden and Bed Sea 
ports, then picked, assorted, and re-exported — 
no portion is the produce of India. Indian 
gum arabic is best known in trade as *guin 
gbati’, and is mostly derived from various 
trees, the least important very possibly being 
A. araibioa. The better grades come froiii Balu- 
chistan, and are locally known as khar (A. Sene- 
gal) and Aurbarbara (A. Jaeguemontit), A very 


lai^ assortment of soluble and edible gums 
might be given as subetButes for gum arabic, 
usM locally but only rarely exported. Thus, 
for example, the gums of Aeaoia Uateeku, A. leu- 
oophUea^ A. modeeUty Anogeieeut laUfUidy Buehan- 
ania IcOifoUoy Boewellia eehxUa, and of Odina 
Wodier are all so used, and the varying merits 
turn on their degree of solubility, colour, and 
purity. The impo^ of true gum arabic taken 
by the United Kingdom in 1907 were 91,017 
cwt., valued at A137,915, of which fully one- 
third came from Egypt. 

2. Gum Traoacanth— often spoken of as a 
pseudo-gum — is representative of a second great 
group of gums. It is obtained from three or 
four species of Astragalusj of which A. gummi- 
may be accepted as the most important, 
"^ey are spiny shrubs found wild on the moun- 
tains of Asia Minor, Persia, Syria, and Greece. 
The gum, which exudes from cracks on the bark, 
may oe described as a mucilaginous substance 
which arises from a more or less complete trans- 
formation of the cells of the pith and the medul- 
lary rays of the stem. The commonest forms 
are collected from natural cracks; the finer from 
special incisions made on the bark, such, for 
example, as Flake or Leaf and Vermicelli or 
Pipe Tragacanth. The better qualities may be 
described as dull -greyish in colour, without 
odour or taste. When placed in cold water 
they are seen not to be dissolved but to swell 
up into a gelatinous mass, and when boiled to 
form a ielTy. Tragacanth is, however, readily 
dissolved in alkaline fluids, but, of course, is 


unaffected by alcohol. It is largely used in 
medicine, in confectionery, in stiffening, glaz- 
ing, and facing certain fabrics, and in thicken- 
ing the pigments used in calico printing. 

An important group of gums are known as 
Tragacanth substitutes, or Bwora or Hog-gums. 
These are in India designated katira gums. They 
much resemble the true tragacanth, but are 
inferior both in colour and purity, most of them 
containing a fairly large percent^e of soluble 
gum mixed with the jelly -forming ingredient 

3. Besins.^ I n tride returns the only pro- 
duct of this nature tliat is separately recoraed 
is the Kowrie (kauri, cowdee, ^.) or ^mmar of 
New Zealand. In 1907 the United Kingdom 
took 137,697 cwt, valued at ^^480,795, practically 
the whole of which came from New Zealand. It 
may therefore be accepted as the true kowrie 
or resin-dammar, which is obtained from one or 
two species of pine {AgoUhis australis) found in 
the Northern Island, but formerly more exten- 
sively distributed. The dammar exists as a 
semi-fossil product, being dug out of the ground. 
Fresh resin obtained from living trees is known 
in trade as ‘young kowrie’. The best quality 
is spoken of as ‘dial’, and is of a p^ej-amber 
colour to brown, of a glassy or opaline lustre, 
and fragrant odour. 

Other dammars m^ be mentioned, such as 

(1) ‘ East Indian’ or ‘ Singapore’ or ‘ White’, ob- 
tained from A. orientalis — the Amboyna Pine-^ 
a native of Malacca, Borneo, Java, Sumatra, 

(2) ‘Sal Dammar’ or raly the stalactitic resin 
of Shorea robusta, (3) ‘ Black Dammar’ or the 
resin of Canarium stricttm. (4) ‘ Bock Dammar’^ 
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derived from Hopea odorata in Burma, and J7. 
micramtha in lilalacca, Borneo, Sumatra, &c. (6) 
* White Dammar or Dhup-resin’ — the resin of 

Valeria indioa. 

All qualities of dammar are largely used in 
the mamifacture of varnishes, but other varnish 
materials may be here mentioned, such as: — 
Amber — the finest and most durable of all this 
class of varnishes. It is a fossil resin found in 
Cretaceous beds in a narrow belt from England, 
through Holland to Cermany, Russia, South 
Siberia to North America. Antmt, another fossil 
resin, comes from Zanzibar. Copal, a name often 
used almost generically for most varnish resins, 
is best restricted to ‘gum copal’ procured from 
West Africa; Sierra I^one copal; Angola copal; 
Loango coml, and Demerara copal. Lastly, to 
this long Ust of resins has to be added common 
Rosin or Colophony, already mentioned. Ameri- 
can resin is of a darker colour than the European ; 
the presence of water causes the rosin to become 
almost white. Although rosin is used in the 
manufacture of varnishes, it is even more valu- 
able in soldering as a protective coating; and 
in the manufacture of rosin spirit and rosin oil. 

4. Other Gums and Resins. — A long list 
would have to be given before even the most 
elementary conception was conveyed of the di- 
versity of properties and uses of the products 
that fall into this position. In the trade returns 
of the United Kingdom, for example, mention is 
made of the imports of ‘ unenumerated* gums and 
resins having been in 1907, 237,974 cwt., valued 
at £632,700. The most important single pro- 
ducing country is the Straits Settlements and 
Dependencies, which in the year in question con- 
triouted 91,357 cwt,, valuM at £178,206, and 
the Netherlands, India, 48,008 cwt,, valued at 
£76,615. It is perhaps safe to assume a fair pro- 
portion of these unenumerated products being 
very frequently the Dammars above briefly 
indicated. From Persia and India usually come 
smaller contributions, but these very possibly 
are the gum resins gamboge, asafoetida, bdellium, 
and benzoin, as also the oTeo-resins and balsams, 
such as wood-oil, Burmese lacquer, &c. 

Lastly, it seems necessary, in concluding this 
account of the gums and resins, to allude to the 
animal resin, Tac or shell -lac. The imports 
into the United Kingdom in 1907 of that sub- 
stance came to 116,856 cwt., valued at £1,074,602 
— exclusive^ (or very nearly so) from India. 
See under Lac. [g. w.] 

Qum Tree. See Eucalyptus. 

Qun Licences- See Licences. 

Quns- — Although shooting may be regarded 
as a form of recreation merely, there are circum- 
stances under which a gun may be made to render 
useful service on the farm. In some districts, 
for example, rabbits abound to such an extent 
as to be a TOsitive pest and a serious menace to 
agricultural crops. It is often requisitioned also 
wen rooks, crows, wood pigeons, &c., work 
havoc among the brairds in spring, while the 
depredations of sparrows among cereal crops at 
harvest may be somewhat curtailed by a few 
charges of hail among the ranks of the marauders. 
Whether for purposes of sport or for more utili- 
tarian ends, the gun is not infrequently regarded 


as a necessary part of the farmer’s equipment. 
The technical details of the manufacture oi guns 
concern only the expert and the professmnal 
sportsman and are not dwelt upon here, the 
oDject of the present article being rather to put 
the tyro in possession of such ^ts regarding 
guns as are likely to be of service to him. 

The barrel may be either of one of the many 
brands of steel which have been devised for the 
purpose, or it may consist of specially prepared 
gun iron. Different combinations of metal and 
methods of handling in the process of welding 
are employed to produce various figured patterns 
in the finished barreL Damascus, stuo twist, 
and laminated steel are well-known types of 
welded barrel. The welded barrel adds to the 
beauty and finish of a gun; but so far as shoot- 
ing qualities are concerned it does not offer any 
particular advantage over the plain steel barrel, 
which indeed is harder, and consequently is less 
liable to injury when accidentally dropped, or 
to become honeycombed by the corrosive action 



of the powder. In modern guns the barrel is 
constricted at or near the muzzle, in order to 
concentrate the hail and increase its range and 
velocity. The method by which this is attained 
is known as ‘choke-boring*. 

The butt of walnut wood which is brought 
to the shoulder in the act of shooting is termed 
the stock. The barrels are opened and closed 
at the breech by a knuckle joint, consisting of 
several parts known collectively as the breech 
mechanism, and including a boay piece with its 
accompanying bolts, to which are attached the 
barrels and the stock, and the levers and springs 
which actuate the bolts. The top lever is most 
suitable for ordinary sporting guns. The fore- 
part is a detachable piece lying under the barrels 
and forming part of the joint on which the 
barrels hinge. It rests on the left hand when 
aim is being taken at an object. The lock 
mechanism comprises all the parts necessary in 
the firing of the gun, which is done by a blow 
delivered on the percussion cap in the base of 
the cartridge. In haramerless guns the striker 
and its accompanying mechanism are wholly 
within the lock. Modem types of guns have a 
‘snap’ action, the bolts which secure the 
barrels in position after loading engage auto- 
matically. I^ey have also an ejecting mechanism 
by which the cartridge cases are thrown out 
when the gun is opened after firing, and with- 
drawing them a little if loaded but not fired. 
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Guns are made in variouB eiaea aieoording to 
the purpose which they are intended to serve. 
For all-round sporting purpos^ the 12-bore 
gun with 30 in. Darrels and weighing from 6) 
to lb. is perhaps most suitable. A gun of 
this description vail fire a charge of 3^ to 
dr. powder and U to oz. shot. The Englisn 
pigeon-shooting clubs allow a gun of 8 lb., with 
a charge of 4 or. and Ij oz., but the bore must 
not be greater than 12. Spherical bullets may 
be discharged from the ordinary double-barrellea 
gun even if choked, but the bullet must pass 
easily through the part of greatest restriction. 
In firing bullets from a 12 -bore cylinder the 
same charge of powder may be used, and it 
should be secured with one card and one thick 
felt wad, with a winged field cloth wad over the 
felt on which the bullet is fixed. No further 
wad should be inserted on top of the bullet. 
The recoil when such a charge is fired is con- 
siderable. Smaller bore guns, 16, 20, &c., are 
not much in favour, and it is sometimes difficult 



to procure cartridges for them. The 16-bore is, 
however, equal to the larger 12-bore in strength 
of shooting, but of course its killing circle is less. 
One advantage of small-bore guns is their light- 
ness. 

In choosing a gun, quality of workmanship 
should always have first consideration, and where 
an inexpensive gun is desired it is preferable to 
select a gun of good quality, even should it lack 
the latest improvements and mechanism. A 
hammerless ejecting gun of inferior workman- 
ship will certainly give less satisfaction in the 
long run than one of the old-fashioned pattern 
of sound and reliable construction. In fact, low- 
priced guns by good makers, even if of a super- 
seded pattern, often prove quite satisfactory in 
use, and are well calculated to serve the needs 
of the farmer and occasional sportsman. The 
hammers should, however, be well under the 
line of sight when at full cock. 

A few simple directions, if carefully observed, 
will go far towards maintaining a gun in good 
condition and prolonging its usefulness. It is 
important that the gun should be kept dry when 
not in use, and it should always m carefully 
cleaned before laying aside. The proper method 
of cleaning a gun is to place the muzzle down- 
wards on a rest, and first remove the fouling by 
working the cloning rod up and down several 
times, uter which a fiannel rag soaked in sperm 
or Bangoon oil or vaseline should be pulled 
through. The working parts should also be 


wiped with a piece of oily flannel, then with a 
dean, dry cloUi before appl^g neatsfoot oil 
or other lubricant Should the barrels become 
rusted, it is recommended that they be well 
scalded with boiling water, and uterwardki 
thoroughly dried and oiled as before. In hand- 
ling a gun, care should be taken in opening 
the barrels not to allow them to fall bacK with 
a jerk, and to close them again with due care. 
It is well to remember also that ejector guns 
will fail to throw out the cartridges if opened 
with too violent a jerk. 

The reader should also consult the arts, on 
Cartridges and Shooting. The following are 
standard and up-to-date books on guns, and are 
recommended to readers desiring a fuller account 
of their mechanism: The Gun and its Develop- 
ment, which is the most comprehensive work 
on the subject, and The Breechloader, both by 
W. W. Greener. 

Quttsi Percha. See Caoutchouc. 

Gutter* — The principal item under this head 
that the agriculturist has to do with is the 
‘ grip* or urine channel of the byre. The similar 
channel in the stable receives less attention. In 
the byre there is of course much more liquid 
matter to be dealt with, and as the state of 
cleanliness within this building depends a great 
deal on the quickness with which the fluid stuff 
can escape, it natumlly follows that the grip is 
worthy of some trouble in its construction. An 
effective grip is one about 21 in. in breadth, 6 in. 
deep next to the lairs of the cows, and 4 in. at 
the other side— that next to the passage behind 
the cows, the bottom dipping to the latter side 
with a fall of 2 in. In a grip formed in this 
way the uiine is free to gain the clear side of 
the channel and make its way to the outlet with- 
out much hindrance. The semi-solid excrements 
are dropped into the side of the grip as the ani- 
mals stand, and lie there without blocking up 
the channel, which is apt to be the case vbere 
the bottom of the same is level in cross section, 
or dips the contrary way to that we have indi- 
cated. Longitudinally the grip must of course 
have sufficient run to clear itself easily of fluid 
matter. Bottom and sides must be smooth if 
they are to offer the minimum obstruction to 
flowing matter. This condition, as well as the 
advantageous one of complete continuity of sur- 
face, is afforded by the use of Portland cement 
concrete in the construction of the grip. A 
grip of this sort can be effectively cleaned with 
little effort compared with what one has to 
expend over one paved with kidney stones or 
with flags. One course of scraper and orush leaves 
but little stuff for the flushing water (a bucket- 
ful or two) to shift. With regard to road gutters 
see Boads. Eaves gutters are referred to under 
head of EAVsa 

[r. h.3 

Qynerlunrii a genus of coarse - growing 
grasses, the best known of which is the Pampas 
Grass, Q. ar^enieufn, a native of the plains of 
South America. It was introduced into Eng- 
lish gardens in 1848, where it has proved to be 
quite hardy, forming noble tufts, o ft. or more 
high, of glaucous green, gracefully curved leaves, 
and developing in autumn tall panicles of silky 
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white flowers. The leaves die in winter, but that of the alteimtive remedy, efficient irrifla- 
the rootstock is ^renniaL Iliere are several tion. Gypsum is also used (m America under 
varieties. The {^nt j;rows well in any soil the name of land •pUjoster) as a manure for ordi- 
and aspect) but is happiest in a sunny position nary loams. [a. a. j. o.j 

and a wettish soil. Another name for the genus 

is Oortaderia. [w. w.] In this country gypsum is not used directly 

C^pMphlla, a genus of Caryophyllacese, as a manure, but a great deal is applied to the 
comprising both annual and mrennial species, soil in the form of superphosphate. Superphos- 
natives of Europe and Asia. Some of them are phate always contains a large amount of gymum 
grown in gardens for their loose elegant panicles (see Superfhosphate). Indeed there is always 
of small flowers, the best being Q, ceraatukdeSf a larger percentage of gypsum than of soluble 
which grows a yard high and has white flowers; phosphate present in superphosphate. The set- 
O, paniculoitay also white ; G. fa^tigiata^ red- ting of superphosphate during its manufacture 
flowered ; (?. repans^ 6 in. high, pale-pink, and is largely due to the formation of gypsum. As 
O. eUgam^ a useful annual 16 in. high. The superphosphate enters largely into the composi- 
plants are grown chiefly for a supply of feathery tion oi mixed manures, the users of such manures 
sprays to mix with larger flowers. They all also apply gypsum to the soil. The result is 
grow well in ordinary soil, and are easily propa- that though gypsum is not ostensibly used as 
gated from division or seeds. fw. w.J a manure in this country, great quantities are 

Qypsum. — Calcium sulphate in nature com- applied to the soil as a constituent of other man- 
monly combines with water and crystallizes as ures. Possibly part of the beneficial effects of 
the mineral gypsum (or selenite), C^S 04 -I- 2 H^O. manures containing soluble phosphates is due 
Gypsum is colourless or white, is transparent to the gypsum which they contain, though the 
in good crystals, and can be scratched with the results are usually ascribed to the soluble phos- 
thumbnail. Calcite is too hard to be thus phates only. 

scratched ; the specific gravity of calcite, more- Another purpose for which powdered gypsum 
over, is 2*72, that of gypsum being 2*32. In its has been recommended is to prevent the loss of 
massive state, gypsum forms the rock alahaater. nitrogen from farmyard manure (see Farmyard 
Gypsum is soluble in about 460 parts of water, Manure). It has been recommended that from 
ana considerable deposits of it arise in desert 1 to 2 lb. of gypsum per beast per day should 
areas on the drying up of lakes. Bands and be spread over the excrements, and this plan 
massive beds of gypsum thus occur among the has been followed in some places. The idea is 
deposits of the Great Salt Lake of Utah, and that the gypsum will cause the volatile ammo- 
in European Permian and Triassic strat^ often nium carbonate of the dung to be turned into 
associated with rock salt, which is precipitated non-volatile ammonium sulphate, and so prevent 
at a later stage than the gypsum during the the loss of ammonia into the air by volatiliza- 
evaporation of the water. Gypsum is valuable tion. This method of saving ammonia cannot 
as the source of plaster of Paris. The alkali be recommended. It appears to be based on 
soils of the United States have been ameliorated a misapprehension of what takes place when 
by the addition of gypsum, which converts the gypum and ammonium carbonate are mixed, 
harmful sodium carbonate present into a sul- All recent experiments on the subject show 
phate. 0*1 per cent of sodium carbonate in a that even when considerable amounts of gypsum 
soil kills the seedlings of most crops; but to are used, no appreciable saving of ammonia 
neutralize this in soil a foot deep 6400 lb. of results. Certainly the cost of the gypsum is 
gypsum per acre are required, and the cost in not repaid in the increased value of the dung, 
such a case is usually too great as compared with [j. h.J 
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Habits and Instincts. — It is usual to 
apply the word ‘habits’ in a loose way to the 
everyday behaviour of animals. We can classify 
this behaviour according to its objective nature 
— as food-getting, food-storing, making shelters 
and homes, finmng mates, preparing for the 
young, feeding and otherwise caring for the 
young, avoiding danger, playing, taking part in 
the social relations of the flock or herd, and so 
on. In a general way, it may be said that ani- 
mals have only two oocuptions — caring for 
themselves (in feeding, self-protection, and ad- 
justment to physical surroundings) and caring 
for their oflspring. ‘ Eveiy important thing to 
be seen about an animal’, it has been said, ‘nas 
to do with one or other of these pursuits.’ 

But we have also to try to classify animal be- 


haviour according to its subjective nature. It 
may be intelligent or non-intdligent; it may be 
controlled at every step or it may be habitual ; 
and so on. Eveiwone knows that it is extremely 
difficult to decide how we should describe cer- 
tain activities of animals. We have to avoid, 
on the one hand, the fallacy of crediting animals 
with faculties which they do not possess ; we 
have to avoid, on the other hand, giving a false 
sizEplicity to the facts of the case. We must 
not read the man into the beast, and we must 
not reduce the animal to the level of an auto- 
matic machine. The practical rule is to try to 
redescribe the observed activity in as simple 
terms as possible without leaving out any essen- 
tial feature. The terms used in our redeserip- 
tion will indicate the group in which the observed 
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behaviour should be ranked. When a oow flicks 
a fly off her side with her tail we cannot call this 
an intelligent action, for we know that simi- 
lar acts can be performed by animals whose 
brain has been separated from the spinal cord. 
When a collie rises to an unexpected situation, 
adjusting its behaviour to a more or less novel 
crisis, we need not call it rational, and we can- 
not call it instinctive. It is certainly intelli- 
gent. 

It is usual to recognize an inclined plane of 
activities, and a common mode of arrangement 
may be outlined. (1) Inside the body many 
effective activities go on *of themselves*, such as 
the beating of the heart, and these may be called 
automatic internal activities, (2) Many an action 
follows unfailingly on the application of an ex- 
ternal stimulus, without requiring thought (as 
we know from our own experience), without 
requiring the higher (cerebral) nerve-centres (as 
we know by experiment.) These are simple re- 
flex actions, such as swallowing, sneezing, cough- 
ing, twitching the skin when a fly lights on it, 
shutting the eye when a branch is about to strike 
it. (3) When numerous actions of this simple 
sort are linked together in a definite sequence, 
we have to do with compound reflexes, as in 
sucking, or chewing the cud. (4) Many animal 
activities are exhibited in striking perfection by 

r ng inexperienced creatures; tliey seem to 
independent of the individual’s experience 
or education, though they may be improved by 
both ; they seem to be due to an inborn capacity, 
to what might be called a ready-made habit if 
that were not a contradiction in terms. These 
puzzling activities are called instinctive, and 
familiar illustrations may be found in the bees 
building their comb, the spiders spinning their 
webs, tne birds uttering a characteristic cry or 
migrating, the dormouse retreating into winter 
quarters for its long sleep. Professor Lloyd 
Morgan in his authoritative work. Habit and 
Instinct (1896), gives the definition of instincts. 
‘ From the biological point of view instincts are 
congenital, adaptive, and co-ordinated activities 
of relative complexity, and involving the be- 
haviour of the organism as a whole. They are 
not characteristic of individuals as such, but are 
similarly performed by all like members of the 
same more or less restricted group, under cir- 
cumstances which are either of frequent recur- 
rence or are vitally essential to the continuance 
of the race. While they are, broadly speaking, 
constant in character, they are subject to varia- 
tion analogous to that found in organic struc- 
tures. They are often periodic in development 
and serial in character. They are to be mstin- 
guished from habits which owe their definite- 
ness to individual acquisition and the repetition 
of individual performance.’ (5) ‘A habit is a 
more or less definite mode of procedure or kind 
of ^haviour which has been acquired by the 
individual, and has become, so to speak, stereo- 
typed through repetition.’ In the strict sense, 
a nabit is individually acquired as the result of 
the fr^uent repetition of what at first demanded 
attention and control. A trick of j^ture, a 
peculiar mode of locomotion, a routme cff be- 
naviour that required long training, may become 


habitual. In habits as well as instincts there is 
automatism, but in the former it js acquire^ in 
the latter it is congenital. There is no clear 
evidence that habits are ever transmitted as such 
from parents to offspring, but instincts are in- 
born. There seems very little in favour of the 
old view that instincts have arisen from habits 
which were at first intelligent. (6^ When the 
animal’s behaviour shows effective aajustment to 
novel conditions, when it cannot be redescrib^ 
without supposing that the animal made an 
inference, we call it intelligent (7) When the 
behaviour rises into conduct controlled in rela- 
tion to general ideas, when the inference is 
on a higher plane than * putting two and two 
together’, ‘wnen it is conceptual, not perceptual 
inference*, then we must use the worn rational; 
but this term should probably be kept exclu- 
sively for the higher reaches of human conduct. 

Brief reference may be made to a few com- 
mon errors. Of the animal’s behaviour it is 
often said ‘It’s all instinct*. This is quite in- 
admissible in the case of many birds and mam- 
mals, where there is obvious intelligence. Even 
in animals like ants and bees, where the be- 
haviour is largely instinctive, there is probably 
more intelligence than is often supposed. If we 
could get nearer them individually, if we had a 
more intimate knowledge of their detailed ways, 
we should perhaps discover many intelligent 
departures fi’om the routine of instinct, just as 
we discover among ourselves many intelligent 
departures from the routine of habit. Animals 
may sometimes be cleverer than they seem. The 
opposite error is to estimate the mental process 
of the animal by the beautiful finish and perfect 
effectiveness of its behaviour. In their instinc- 
tive behaviour, animals are not so clever as they 
seem. The common recoil from the biologist’s 
assertion that neither horse nor dog has * reason’ 
is a misunderstanding of the distinction — a ques- 
tion of definition — between ‘ reason ’ and ‘ intelli- 
gence*. 

Much has yet to be done in the way of precise 
study of the habits and instincts of domesticated 
animals. There is very little information of 
a definite kind on the formation of a new habit 
in dog or cat, in horse or cow. An exceedingly 
interesting enquiry is that which has been well 
begun by Dr. Louis Robinson in his Wild Traits 
in Tame Animals (1897), — an enquiry into those 
modes of behaviour which seem to be survivals 
of the original wild life. It was in the pack 
that the dog learned to signal by its tail, to 
guard its bone, to obey orders, to watch, and 
so on. As Darwin suggested, the turning round 
and round on the hei^h rug ntay be connected 
with the primitive roving of the pack, which 
moved from place to place and found temporary 
resting plftc^ for tne night among the long 
grass. The crime of sheep-woirying is a recru- 
descence of old ways. Shying in horses may be 
in part a relic of a valuable ancestral instinct 
to swerve suddenly from suspicious movements 
of snake or wild bioar or crouching tiger among 
the buidies and reeds. Wild foals run wim 
their mothers, and unto this day foals do not 
gorge themselves with milk as calves do. Scotch 
catue taken to a large American ranch hid their 



204 


Hack — Hackney Horse 

oalves among the thick herbage, true to the old tury till Charles the Second resolved to form 
ways, for the wild cows hide their young in the a royal stud, and instructed Sir John Fenwick 
thickets while they go to graze in the open. The to import a number of Arabian stallions and 
angry ewe still stamps her foot — the old mares for that purpose. Aiter that time a good 
nailing of danger on the mountain sides. We many more Eastern horses were importea by 
laugh at the sheep as they go in file and jump private gentlemen, and by the end of Queen 
in succession over an imi^nary obstacle simply Anne’s reign, 84 Arabs, 47 Barbs, 32 Turks, 
because one of them did it by mistake, but they and 4 Persians had been brought into this 
are acting in accordance with one of their oldest country. The Eastern horses, crossed with our 
and most useful instincts. The pigs squeal now flat-racing mares, formed the foundation of our 
because their wild ancestors squealed to summon world-famed Thoroughbred ; and in the same 
their neighbours to help them against a bear; manner, crossed with our trotting mares, they 
they grunt now because it was by grunting that laid the foundation of our now equally famed 
their ancestors kept together in the jungle or present-day Hackney, the breeders of the diflFer- 
among the high brackens. This and that inter- ent classes selecting the imported horses they 
pretation may be fallacious, but there is no doubt thought best suited for their different purposes; 
as to the profitable nature of the enquiry, which and it is to these Eastern horses tWt both 
is not only intellectually interesting, but may Weatherby’s Thoroughbred Stud Book (formed 
lead to a letter understanding of various modes 1810) and the Hackney Stud Book trace back, 
of behaviour still very puzzling. [j. a. t.] The Darley Arabian and Leeds or Godolphin 
Hack. — ‘Hack’ is the name given to a saddle Arabian, both imported early in the 18th cen- 
horse — one which affords the rider a comfortable tury, were most favoured for producing the 
mount, which does not cause needless fatigue, is general-purpose horse, and it was from them 
light in hand and well mannered. He may be that Shales the Original was descended, being 
smaller than a hunter and more breedy, or par- sired by Blaze, who was by Flying Childers, 
taking of the blood horse, his action requiring who was by the Darley Arabian from a grand- 
to be easy rather than high. A small head ana daughter of Leeds Arabian. The dam of Shales 
long tapering neck, oblique shoulder, and slop- was a useful trotting mare, likely to have been 
ing pasterns are prized in a hack as the best by an imported sire from one of our own Eng- 
conformation. A thick shoulder or short pas- lish mares. That lays the foundation of our 
terns are incompatible with a comfortable hack, present-day Hackney, the date of the birth of 
whose withers should be high, and chest deep Shales being 1755. From that foundation, 
rather than broad. There is no special breed Mr. Euren, about thirty years ago, undertook 
of saddle horse in this country, but some of the the task of gathering together a record of all 
best have been the produce of blood horses out the famous Hackneys, and formed the Hackney 
of pony marea Ine hackney with his high Stud Book, the first volume, published in 1884, 
action is least likely of any breed to make a containing 880 stallions, witn 68 in appendix, 
comfortable hack. [h. l.] Four hundred stallions and 398 mares, mostly 

Hackle, an iron -toothed instrument used by sires registered in the first volume, were 
for sorting or pulling out hemp or flax. Hackle entered in vol. ii, and this year (1908) vol. xxv 
may also denote the ‘ fly ’ of the angler. is issued with a total number of 10,504 stallions 

Hackney Horee. — The word ‘Hackney’ and 19,692 mares, a membership of 2045, and 
comes to us from the Normans. He has also a good balance standing to the credit of the 
been called Roadster, Cob, and Galloway or Gal- Hackney Horse Society. 

loway Nag. Although the Hackney has been The Hackney is a short-limbed muscular little 
a distinct breed for the past two hundred years, horse, the best and purest of the breed standing 
it is only within recent years that he has been from 15 to 15*2 hands high, although by care 
generally recognized as such, and while the other and special attention th^ can be easily grown 
names may still be applied to any cross-bred to 16 hands and over. His head is of medium 
horse used for general purposes, it is under- size and fairly broad between the eyes ; the 
stood now that when one uses the name ‘ Hack- eyes are bright and full, ears not too long, but 
ney the pure-bred registered horse or a horse very active, and the whole expression one of 
bred from registered stock is referred to. intelligence. The neck is fine and light as it 
Where did the Hackney come from? In a approaches the head. The riding Hackney has 
word, he is the survivor of the best strains of deep well-laid shoulders, but the harness type 
the general horse of all work, from the earliest has generally a squarer shoulder and an easier 
devdopment of the English horse down to the back. The quarter in the latter case is square, 
present day. TTiis development had its ebbs and the tail high set on, while in the former 
and flows with the prosperity and adversity the quarters are not so straight, and the thighs 
of the county. When peace and prosperity more powerful. It is important that the Hack- 
reigned, we nnd our people, rich and poor, ney carries his tail well up, walking and trot- 
following their different sports, the wealthy ting; well-bred Hackneys universal^ have this 
engaging in flat-racing as they do still, the merit. The legs are short and powerful, with 
humbler people going m for trotting, showing, large hocks ana kn^, and plenty of muscular 
&c. This was carried on by the best animahi power above and good flat bone below. His 
of each class, bred partly from our own old canon bones are short, pastern joints large and 
British horses, but no doubt mixed with some deep - set, pasterns not too long, but broad, 
imported blood. This imported blood gradually powerful, and well set. Feet are of medium 
increased from the beginning of the 17th oen- size, rather deep in the hoof than broad. There 
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are all colours in Hackneys, very few mys, a 
fair quantity of bays, browns, and blacks, and 
about three-fourths of the whole, chestnut no 
doubt deriving this from the pure-bred Arabian 
chestnuts. These are some of the chief points 
to be looked for in the Hackney, but there is 
an electric fire about him that makes him the 
essence of all horses. From the tip of his ear 
to the last hair of his tail he is a model of sym- 
metry and beauty. Quiet and affectionate in 
the stable, there is yet in his composition that 
sontething which at the merest word or touch 
can electrify him into the brightest of animals. 
It is this quality above all that makes the true 
Hackney so attractive ; without it, they cannot 
walk or trot like a nag. It was this that in 
the good old days carried the English lords and 
squires to parliament, travelling sixty, eighty, 
or a hundred miles at a stretch. A nag, it was 
thought, could never be asked to do too much. 

Since the days of Shales there have been, in 
every generation, great important horses — both 
sires and dams, descended direct from the pure- 
bred Arabian — that have kept up the standard 
of the breed; and we can never be grateful 
enough to these old Eastern masters for the 
trouble and care they took in preserving, for so 
many generations, an animal with such valuable 
power as to be able to create both the Thor- 
oughbred and the Hackn^. As already men- 
tioned, the Hackney Stud Book practically com- 
mences with Blaze, the sire of Shales (foaled 
1755), who was, according to the stud book, 
a pure - bred Eastern horse closely related to 
a mare known as Bright’s Roan Mare. This 
mare must have had a considerable influence 
on the early Hackney breed, as we find a great 
many of them partook of her strong stamp and 
roan colour. She must also have had a great 
deal of the trotting quality in her veins, as 
we find the trotters at)out that period mostly 
descended from her, including Messenger, who 
was a direct descendant of Bhtze, and who laid 
the foundation of the present American trotter. 

Of Shales the Original, the real father of 
the Hackney, we have not much record, but in 
Norfolk and Lincoln we find that descendants 
of hia were sold for as much as .£160. Two of 
his produce stand out in prominence — Scot’s 
Shales (692 — voL i), foaled about 1762, the sire 
of many noted horses, and Driver (187 — vol. i\ 
who was the sire of Jenkinson’s Fireaway (201), 
a famous horse foaled about 1780, bright chest- 
nut in colour, who was sire of Wroot’s Pretender 
(596), who in turn was sire of the much-famed 
Ranisdale’s Performer (547). It is to this famous 
old horse, Ramsdale’s Performer, that many of 
the Norfolk and Yorkshire strains go back, and 
especially do the Yorkshire Hackneys owe much 
of their quality to him, as he was the sire of 
Black Battler (82) and Lund’s Merrylegs (^9), 
two of the chief sires of this strain of York- 
shire Hackney. But yet another, and probably 
a stronger strain of oreeding, came from the 
above-named Jenkinson’s Fireaway (201)— the 
Bond’s Norfolk Phenomenon strain — through 
West’s Fireaway (20^ who was grandsire to 
Wright and Gould’s Norfolk Cob (476). the sire 
of Bond’s Norfolk Phenomenon (522). This 


Norfolk Phenomenon was admitted by all trot- 
ting and hackney men of his day to be the most 
famous Hackney stallion in the history of the 
breed. The trotting and show chronicles of his 
day were filled with reports of him both as a 
trotting and a show horse, and there was no- 
thing in the early part of the 18th century that 
could compare with him. One old recora says 
of him : ‘ It will be allowed by all judges that 
he is the best and fastest trotter ever shown in 
any public market. From his superiority and 
muscular strength, his reach ana rapidity of 
action, it is douDted whether there was ever a 
horse in England that could go with him.’ He 
was foaled in 1824, was a red roan with black 
points, and stood 15*2. His dam was a trotting 
roan mare of the other line of Jenkinson’s Fire- 
away, viz. Read’s Fireaway (202) by Wroot’a 
Pretender (596). This Norfolk Phenomenon 
blood was spread over all the hackney countiea 
Being reared in Norfolk, he laid the foundation 
of his stock there, and his fame soon becoming 
widespread, his owner, at a high price, was 
tempted to let him into Lincoln for a few years. 
Ultimately he became the property of Philip 
Ramsdale of Market Weigh ton, and stamped 
his type and character over all the most im- 
portant part of Yorkshire, Achilles (2), Triffitt’s 
Fireaway (249), and Burnham’s Lord Derby II 
(417) all tracing back to him. He ended his 
days in Edinburgh in 1860, and was famous to 
the last for his fast trotting, which was the only 
quality in him that was appreciated in Scotland; 
and ms owner, whom the writer met about 
twenty years ago, was still full of tales of his 
greatness. One cannot speak in too high terms 
of the value of this animal, and the farmers 
who were lucky in owning a few of his descen- 
dants during the boom of the ’eighties could get 
any money they liked to ask for them. Nine- 
tenths of the Hackneys we find round the 
Market Weigh ton district of Yorkshire are de- 
scended from those two animals of Ramsdale, 
viz. Ramsdale’s Norfolk Phenomenon and Rams- 
dale’s Performer, both of whom are bred down 
from Jenkinson’s Fireaway (201). Rarasdale’s 
Performer was the sire, through the dam’s side, 
of Sir Carles (768), who sired Denmark (177), 
from whom came DanegeJt (174), the sire of 
many noted horses of the present day ; and on 
the other line from the same original Jenkin- 
son’s Fireaway, as has already been seen, come 
Achilles (2), Tidffitt’s Fireaway (249), Burnham’s 
Lord Derby II (417), and through Bay Presi- 
dent — a thoroughbred outcross — there comes 
Cook’s Phenomenon (584), who, put to a Fire- 
away mare, produced the famous Wildfire (1224). 
We know now what the best of the present-day 
Hackneys are composed of. The meeting ol 
these two important strains from Jenkinson’f 
Fireaway has produced such animals as (130r 
Ophelia, and many other noted matrons, and 
such sires as Rosador (4964), Garton Duke oi 
Connaught (3009), Polonius (4931), His Majestv 

K Royal Danegelt (5786), Mathias (6473) 
id they are now principally responsibh 
for the present standard of the Hackney horse. 

It is impossible to give the name and descrip- 
tion of all the Hackneys that are worthy oi 
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mention, and all the breeders who miffht be 
name^ but a perusal of the Hackney Stud Book 
will nve the particulars of any strain, and the 
breeders, up to the present day. In the north 
of England and in Gotland we cannot refuse 
to the Norfolk peo^e their dues in jayiiig the 
foundation of the Hackney breed. There are 
many names handed down of men who, about 
the middle of the 18th century, developed and 
fostered the breed. We have records of them 
about 1730 immediately connecting their ani- 
mals with the old AraWn blood. Jenkinson, 
Weatherill, Bond, Burgess, and Groot were 
chief among the breeders in Norfolk who passed 
down the stronger and more vifforous strains to 
Yorkshire in the beginning of the 19th century. 
These were picked im and selected by the Rams- 
dales of Market Weiffhton, who spread them 
among the principal norse- loving families in 
Yorkshire. Amongst those who took them up, 
and have been specially interested and success- 
ful in developing the breed to the present time, 
are — Francis and William Rickell of Warter, 
Pocklington ; Francis Cook of Thixendale, J. P. 
Crompton of Lowthorpe, Richard Smith of 
Shipton, Henir Moore of Bum Butts, Arthur 
Fewson of Hedon, &c. John Robinson of Har- 
rogate, late of Hull, has done perhaps as much 
as anyone to make the breed p^ular, although 
he himself is not a breeder. For upwards of 
forty years he has laboured early and late to 
make the most of these pure Hackneys in saddle 
and harness, and it is largely due to his efforts 
in showing what Hackneys are capable of doing 
that they have become so fashionable all over 
the world, particularly in the show ring. 

After Norfolk and Yorkshire, it win not be ! 
too much to say that Scotland was the next 
country to take up the Hackney. Many years 
ago there was a norse brought into Scotland 
by the Douglas family whicn laid the foun- 
dation of a famous strain of trotting horses. 
Later, about 1640, there was an animal brought 
into Lanarkshire by the Duke of Hamilton, a 
bay-brown horse bought in Norfolk. Nothing 
is known of his bre^ng, but he must have 
been of a true Hackney family, as he filled the 
west of Scotland for many years with trotting 
Douglases. This was the only horse of any 
distinction in Scotland till al!out 1883, when 
Mr. Rutherford of Annan exhibited at the 
Highland Society’s Show two famous mares 
mst come from the hands of Mr. Robinson of 
Hull — Lady Patrington, a grey mare by Lord 
Derby II (417) out of Collingson’s old grey 
Arab mare, and Warter Lily II, a chestnut by 
Denmark (17^ out of Nelly, and bred by Rickell 
of Warter. These animals were much superior 
to any animal ever previously seen in Scotland, 
aud within four wee^ after the above-mentioned 
show there had been imported into Scotland 
from the Holdemess district of Yorkshire a 
truckload of foals, nine or ten in number, and 
mostly sired by the famous Lord Derby II (417). 
This buying from Yorkshire was continued year 
after year oy several Scotch fanciers, till very 
soon at the principal exhibitions all the prizes 
were won by these animals, so much so that 
in the ’nineties the different shows committees 


over Scotland considered it advIiM^ to intro- 
duce classes for stallions, inaireo, mi yomiff 
stock of the Hackney breed, mid the wisdom 
of this step is apparent by the great immtive- 
ment in the general class of dnving horse aU 
over the country. The roadster, as the former 
horse of all work was called, is never now seen 
in the show yard, and is becoming a thing of the 
past. 

The same evolution has since taken place all 
over England and Wales, and is rapidly spread- 
ing over the United States and the Continent 
of Europe. For several years, representatives 
from America have visited this country and 
taken away large numbers of our very best 
stallions and mares, and most of the principal 
trophies in the harness classes, open to all 
breeds, at New York, Philadelphia, and other 
important exhibitions, have been won for the 
last few years by Hackney horses. Buyers from 
Europe attend the Hackney show in London 
annually to purchase stallions to improve the 
breed of carriage horses in their respective 
countries, and many of the best foreign horses 
now imported into this country are oy these 
Hackney stallions. Within the past few years 
many very fine Hackneys have also gone to the 
Argentine, and it is recognized in all countries 
that to get that exquisite grace, carriage, and 
action so requisite in the highest class harness 
horse, the Hackney has to be applied to. 

Since the merits of the Hackney have become 
well-known and his fame world -wide, some 
large prices have been paid for the best speci- 
mens of the breed. The highest price, 6000 gs., 
was paid for Danegelt (174), perhaps the greatest 
sire of recent years. A grandson of Danegelt 
on both sire and dam’s side, Hopwood Viceroy 
(9280), was sold to go to the Argentine in the 
summer of 1908) for the reported price of 4000 gs. 
Goldfinder VI (1791), also by Danegelt, was sold 
for 3000 gs. Cadet (1251), by Lord Derby II 
(417), cost 3000 gs. to a purchaser in the United 
States, and several other stallions have been sold 
at from 1000 to 3000 gs. Forest King, the 
champion harness horse, was sold to go to the 
Unit^ States for about 2000 gs., and is said 
to have been resold there at nearly double that 
figure; while the harness mare MiBnella, cham- 
pion at the Hackney show in London, was sold 
by public auction in 1906 for 1176 gs., and a 
14- hand HAckney pony stallion. Little Ruby, 
also by public auction in 1907 for 1026 gs. 
'V^ile these are exceptional prices, and are 
given for only the most outstanding animals 
of the breed, many good Hackneys are sold 
every year at from 100 to 600 gs. [a. m.] 

Haokney Pony. — The ]£u;kney Horse 
Society has been in existence for nearly thirty 
years, and it is within that time that the great 
development of the pony, with its high-stepping 
action, has been to any great extent evoivea. 
No doubt Norfolk haa for many years pro- 
viously a breed of small hoi's^ br^ from Nor- 
folk &tekneys in the male line, and doubtless 
descended in the female line from ponies bought 
at Norfolk ' * 


orfolk fairs, and brought from the various 
pony -breeding districts By the jobbers and 
dealers who went round the fairs and markets 
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with droves and strings of horses prior to the 
days of the lailwav. We knc^, at any rate, 
fr<^ old reports fairs, that in connection with 
them there wm*e often trotting races, at whidi 
nnall animals, known as oobe, were matched 
together or against time. Showing in harness 
is a feature of much later date, and was founded 
as an attraction for the ordinary visitor of our 
present show system. 

So far as we can gather, these small animals 
bred in Norfolk are nearly all given a dam or 
granddam as being Welsh, and no doubt droves 
of these hardy little Welsh animals were shown 
at the fairs in that and adjoining counties. At 
the first show of the Hacknev Horse Society the 
first prize in the stallion class for ponies not 
exceeding 13*2 was won by Pomfret Wonder, 
and for cobs 13*2 to 14*2 oy Lord Calthoipe’s 
seventeen-year-old brown Don Carlos, by Tice’s 
Prickwillow, out of a mare ‘believed to be 
Welsh’. Pomfret Wonder and Don Carlos got 
many good pony mares which appear in pedi- 
^ees of to-day, but as sires of stallions they 
do not seem to have left any mark. Don Carlos’ 
half-brother in the male line, D’Oyly’s Confi- 
dence, however, for many years quite dominated 
the breeding of ponies in both male and female 
line, and to-day all the best sires go back to him. 
He was a dark -brown by Tice’s Prickwillow, 
and his dam traced back to Bellfounder, the 
progenitor of the trotting horse in America to 
a great extent. This must have been a most 
prepotent sire of action, and when mated with 
Welsh and other pony blood ‘nicked’ to per- 
fection. The Champion Sir Horace, through 
his sire Little Wonder 2nd, traces direct to 
him. Berkeley Model, Pomfret Wonder, Port- 
wood Confidence, and in fact all the principal 
pony stallions of the past and present ^y, have 
the Confidence blood on one side or the other, 
more than one London winner having it on 
both sides, notably in Horace Junior, the beau- 
tiful pony bred by Mr. James M*Meeken, sired 
by Sir Horace, and out of a Confidence pony 
which went back to the female line of that good 
Hackney stallion. Gentleman John. Cassius is 
another sire which claims Confidence in his 
female line, and got the noted stallion Julius 
Caesar 2nd. This pony was out of Sir Horace’s 
full sister, and hence got another cross of Con- 
fidence in the female line. Sir G^rge (Wilson’s) 
is the only other pony stallion of former days 
that has left any mark in the Hackney pony 
world, and he principally in the female line. But 
before mentioning the influence of the females 
on pony breeding, we ought to mention Ruby, 
a Norfolk sire bred off Confidence lines, and 
which late in life was taken by Mr. Alexander 
Morton to Scotland, and has produced several 
pruMwinning ponies, including Little Ruby, who 
again was indebted for much of his merit to his 
dam’s line of breeding. 

Thirty or more ago Mr. G W. Wilson 
made the JEDwkney pony what it is to-day, prin- 
cipally through nis acquisition of Sir G^rge 
and the very beautiful lot of mares which he 
got toother to mate him to. The ‘Wilson’ 
pcmies nave a world-wide repute. They be^ 
with The Pet^ a mare bou^t in Wales <S a 


blood-like typsy and without doubt crossed by 
Arab or Thorou|;hbred from a Welsh dam. She 
was the foundation of all the * Snorer ’ family, a 
line of ponies that has proved in the female line 
unbeatable for years past They are noted for 
their beautiful style, quality, and saddle shapes, 
and by inbreeding father to daughter, some- 
times even grandfather to granddaughter, they 
have become fixed as the rocks to style and 
type, and can be known anywhere. Another 
family of like strong characteristics was the 
‘Georgina’, bred originally from a racing Gal- 
loway which came from the north; from this 
a stou^ fine-actioned pony has been developed, 
and this line wins everywhere, one after another 
London winner claiming descent from the family. 
Yet another was the ‘Lady Kate’ family, an 
original Westmorland Fell pony, from which 
descend such wonders as Tissington Kit Cat and 
others. Another very celebrated mare Mr. Wil- 
son had was the marvellous pony mare Dorothy 
Derby, known all over as the dam of that won- 
derful sire Sir Horace. She was of an old pure 
Hackney strain, with no pony blood in her veins 
so far as can be traced; but her sire. Lord Derby 
2nd, frequently sired a small -sized one, and 
when he did, it invariably reverts back to pony 
type, and what is more, when bred again to 
pony blood never reverts again to the larger 
size or loses its pony chai'acteristics. EventiuQly 
nearly the whole of these four special lines of 
ponies came into Sir Gilbert Greenall’s posses- 
sion, and have been fostered and improved until 
now they stand almost by themselves, or aid con- 
siderably in the merits of other strains. Another 
mare which proved an excellent breeder of 
ponies was the late Mr. Day’s Peggy Sure. She 
bred some fine-going stallions and one or two 
good mares when mated to Norfolk sires, espe- 
cially to the big horse Leeds’ Monarch, and her 
stock still now and again come to the front in 
our show yards. She was a very small pony, 
and could therefore be mated with large-sized 
horses; but to a pony she never bred anything 
of special merit, and most of her produce in the 
male line have disappeared. She traced back 
to Welsh blood. Those wonderful ponies, P^’s 
Magpie and her sister Movement, were of Con- 
fidence blood; doubtless on their female line, 
from their colour, descended from some foreign 
strain of small-sized horses, but with their long 
season of showing in harness they did nothing 
much to perpetuate their (Qualities, as Magpie^ 
son, Magpie^s Danegelt, is the only pony at 
service. He has been quite successful, sdthough 
his sire’s influence, Danegelt, makes his get 
somewhat unequal in size. 

Scotchmen have always fostered the breeding 
of Hackney ponies, and of these Mr. Alexander 
Morton and Mr. James M‘Meeken have done 
more than any others to keep t^ether and im- 
prove this most beautiful breed of poiy. Sir 
Gibbie, one of the most charming of small 
ponies ever seen^ went to Mr. Morton from his 
breeder over thirty years ago, and it was not 
long before his dam was secured^ a little km 
old-fashioned mare called Polly, by Trifl&t’s 
Fireaway, which went back to a Welsh pony 
for her dam’s foundation. She was mated to 
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Lord Derb^ 2iid, and produced Lady Ethel, a 
mare which hag been the dam of perhaps more 
splendid ponies than any other line of mares, not 
excepting the * Wilson * poniea Mr. M^Meeken 
later acquired Polly, and put her to a son of 
Denmark and bred Merry Polly, which won 
London twice, and bred several winners. Polly 
bred other famous ponies for Mr. M^Meeken, 
and stayed with him until her death. Like the 
‘Wilson' ponies, the major portion of this family 
was acquired by Sir Gilbert Greenall, and he 
has won honours innumerable with the family 
when mated with the Champion Sir Horace 
and Goldfinder 6th. Mr. M‘Meeken has never 
lost sight of the marvellous merit of this strain 
of pony, and he has time and again taken the 
opportunity to acquire good representatives of 
the family; and Mr. J. E. Kerr, in whose horse- 
breeding transactions Mr. M‘Meeken is much 
interested, took first and champion at London 
in 1907 with Sir Archie, a pony stallion by Sir 
Gibbie (out of Polly) out of a Sir Horace mare, 
a granddaughter of Polly, so that this inbred 
sire should Further demonstrate in Scotland the 
influence such a mare as Polly has had in the 
formation of a race of ponies unique almost in 
any one family. 

The extraordinary development of action 
and pace without losing anytning of the well- 
balanced style of going when in hand which 
the best specimens of tne Hackney pony have 
when in harness, has made pony exhioiting one 
of the most attractive, pleasant, and profitable 
of the many hobbies connected with live stock. 
The show of ponies at the ring side always 
brings together the public from ^1 parts of our 
show yaras, and the merest novice cannot get 
far wrong in his admiration and criticism of the 
beautiful shapes and styles of the ponies now 
to be seen in harness. Sir Horace’s stock are 
undoubtedly far in advance of other strains as 

S rizewinners. No less than 161 of his sons and 
aughters have won prizes at the London Hack- 
ney Show alone within the past eight years 
(IWl to 1908), and so valuable have the prizes 
for harness c^ome, and so universal at ail 
shows, that many a grand pony colt has been 
altered to admit him to harness competition; 
but fortunately there are a few breeders in 
England, Scotland, and Wales that are careful 
to hold on to their female ponies, and are doing 
excellent work to foster and improve the step- 
ping pony, so that there is no fear but that the 
future is assured, for there is now, and will be 
always, a good demand for the driving pony 
notwithstanding the bicycle and motor, which 
have in a measure usurped the usefulness of 
the larger harness horse for roadwork. 

The improvement of the Welsh pony by the 
crossing of Hackney ponies was much developed 
by the late Mr. John Jones, of Colwyn ]&y, 
and his son still continues on the same lines, 
and has further extended it by the acquisition 
of several of the Snorer family. Mr. Jones bred 
seveiul London winners by his J ulius Cassar 2nd 
direct from Welsh mares. The Earl of London- 
derry did much some years ago, and the ex- 
periments have been still further developed by 
the Seaham Harbour stud, under Mr. Brydon^ 


supervision, to interbreed the Haoknqy pot 
with the Shetland, and some really fine poui 
by that good pony Little Wonder 2nd has bet 
the result. The only other well-known sho 
pony from a Shetland foundation was Pope 
Fanny, unbeatable in harness for years. SI 
never bred, but a full sister of hers bred tl 
piebald Nena, a Eoyal and London winner, ac 
a mare whose descendants by Sir Horace an 
Little Wonder 2nd have won premier honoui 
at London both in hand and harness. Mr. la 
Eamsay in the Isle of Islay is also carrying o 
a pony-breeding stud, and improving the breed 
of island ponies greatly. Mr. Martin Hadde 
some years ago experimented with a pony stal 
lion by Cassius out of a Snorer mare on Ex 
moor mares, and he bred some beautiful ponief 
They were, however, dispersed, and furthe 
crosses I have lost sight of, although occasion 
ally one figures in the prize lists of our showa 

Fourteen hands has always been the recog 
nized pony height, and it appears to be quit 
easy to keep to the size. Some breeders oi 
land unsuitable, or too good, have tried lat 
foaling, early weaning, and other methods o 
keeping down size, but they have invariabh 
lost type and the vigorous pony constitution 
and it is better to try some other breed in sucl 
districts. Given suitable environment, marei 
small and stallions full height, foal when then 
is grass, treat well but not lavishly first wintei 
of their lives, and no fear but the result will b< 
a thoroughly sound and satisfactory pony, i 
rightly bred in the first instance. 

When matured, the well-bred Hackney ponj 
is a marvel of endurance, docility, and couiage 
beautiful to look at, useful for all purposes Foi 
which his size qualifies him in the equine world 
long of life, sound in limb and constitution, and 
worthy of the kindest and most careful atten- 
tion that can be given, and which he will fully 
repay whether to keep or sell is the object ol 
the owner. 

Sufficient material exists to continue the lines 
of ponies derived from Welsh, Westmorland 
Fells, Shetland, or Exmoor foundation, so that 
much of the ‘spade work’ done by others in 
past years can be at once taken advantage of. 

[W. B4.] 

Haematite is a heavy mineral composed 
of ferric oxide, and is one of the richest 

ores of iron. It usually occurs in kidney-sliaped 
or mammillated forms, with a radial fibrous 
structure when broken. In its comp^t type 
it has a dark grey-purple colour, inclining to 
I'ed; its powder is puiple-red, and the name 
‘haematite’ refers to this blood-red tint. The 
surfaces of nodules of haematite are commonly 
reddish, and the mineral weathers ultimately into 
the hydrated iron ore, limonite. In some soils, 
however, in warm climates, the reverse process 
takes pl^, and the alteration and oxidation of 
iron compounds results in the formation of in- 
tensely red and haematitic deposits, [o. a. j. g.] 

HAmatopIffiuSf a genus of the Anopluiu 
or true lice, to which most of the species infest- 
ing domesticated animals belong. They hav0 
five-jointed antennas, and the thorax is narrower 
tlian the abdomen. 
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Hsematopota pluvialis — Hail 


H, ew^iUTMU (fiff. 1, the insect natural size, 
2 magninedX the Ox Louse, is flat, and of a 
chestnut colour, with an oval head, a somewhat 
quadrate, brown trunk, and a large, oval, dirty- 
white body, with two rows of e^ts down the 
back. The six stout legs have strong claws, 
tipped with black, adapted for clinging to hairs. 
Fig. 3 shows one of the eggs or nits magnified. 

2r. urius (the Swine Louse) is frequently abun- 
dant on ill-conditioned herds of imported pigs. 
It is of a rust colour; the head is very long, the 
trunk broader ; body dirty-white, the spiracles 
surrounded with black; the legs are pale ochre- 
ous, the thighs banded with brown ; extremity 
of the shanlcs dark, toothed internally at the 
apex ; claws long and black : (fig. 4, the insect 
natural size, 5 magnified). The eggs are oblong, 
of a yellowish- white, and shagreened. 

H, vituli (the Calves’ Louse) is a narrower 
species (fig. 6, the insect natural size, 7 magni- 
fied) ; 01 a chestnut colour, excepting the body, 



Ox Louse, Swine Loose, and Calves' Louse : Hamatopinw 
eurystemus, H, urius, and H, vituli 


which is dirty- white, with two rows of oblong 
spots; the head is oval, but elongated. 

The pig louse is easy to treat on account of 
the comparative absence of hairs. The ox louse 
gives more trouble, especially as treatment is 
often necessary in the winter, when extensive 
washing is undesirable. Dilute carbolic acid, 
sublimate, kerosene emulsion, &c., are used for 
the pui'pose. In the United States a frequent 
ractice is to wash the affected animals with a 
ecoction of larkspur seed. [j* c.] 

few.] 

Hsematopota pluvialis (the Cleg or 
Stout). — The female fly annoys horses, cattle, 
and even man by sucking their blood, which oc- 
casions great pain from the number of lancets 
that are forcecl into the wound. These flies make 
no noise, and alight so quietly that their presence 
is not suspected until the wound is inflicted. 
They are rather large grey flies, about ^ in. long, 
witn dappled wings, ^ey belong to the group 
of Breeze or Gad Flies (Tabanidse> [j. c.] 

[c. w.] 

HsamoiTlObliiurla. — This name is now 
accepted for an acute blood disease which seizes 
horses suddenly and without any previous 
symptoms of ill health. It was first called hys- 
teria because the subjects happened to be mares, 
but subsequent observation proved that geldings 
and entires are not immune. The name of azo- 
turia has been discarded, for reasons which will 
VOL. VL 


be made clearer by reference to the article on 
urine and its composition. A somewhat similar 
blood dyscrasia in cattle, and quite generally 
known as red water or black water, will be 
found under the heading Red Water. Heemo- 
globinuria in the horse follows upon a period of 
rest in the highly fed, when again put to work. 
The animal comes out of the stable ‘ fresh and 
suddenly falls lame behind — so lame, indeed, as 
to suggest a broken bone or loin sprain ; the 
muscles of the quarter are hard and spasmodi- 
cally contracted; the animal breaks out in a 
sweat, and blows with pain and fear. If able 
to pass water without the use of the catheter 
it will be observed to be dark-red or purplish 
in colour. In bad cases the patient falls to the 
ground and struggles with the fore limbs, turn- 
ing his head to the side, after the manner of a 
griped horse (see Colic). The urine is found 
to contain an excessive amount of albumen. In 
the red water of cattle, the red blood corpuscles 
are broken up by the influence of bacillus in- 
troduced by the bite of an infected tick. The 
composition of so-called red water has led to the 
use of the term ‘ htemoglobinuria’ as the most 
descriptive. Treatment in the horse consists in 
removal to the nearest stable, a full dose of aloes, 
bleeding from the jugular vein, voluminous poul- 
tices to the loins, enemata of warm soapy water, 
and diuretics after the aloes have purged the 
patient. Spirit of nitrous ether is specially 
advised, as being both diuretic and stimulating 
to the prostrate animal. If convulsions con- 
tinue, small and repeated doses of chloral are 
advised. Poultices may be succeeded by soap 
liniments, with massage over the loin region, 
A run at grass should be given the convalescent, 
but more or less paralysis too often remains. 

[h. l.] 

Ha^morrhafl^e. For causes and treatment 
of haemorrhage, see art. Bleeding. 

Hall— ^Dama^e to Oropo. — Although 
many years may elapse before a destructive hail- 
storm visits a locality, there are few who do not 
retain a remembrance of such a C4ilamity. Tlie 
subject is kept in mind every season by reports 
of such devastations, and insurance offices pro- 
vide for the casualty at a low premium of ap- 
proximately D. per acre. The first English 
society which instituted insurances against hail 
was the Royal Farmers’ Fire, Life, and Hail 
Insurance Company in 1840, and since then most 
insurance societies provide against the contin- 
gency, Various methods have been in use for 
assessing the damages from hail, especially in 
Germany and France, but the matter being of 
a complicated character belongs to the general 
subject of insurance. In some cases the insur- 
ance is of a mutual nature, the precise amount 
of the premium being fixed at tne end of each 
season, and made dependent upon the extent of 
the damage incurrea over the whole area. A 
fixed and moderate premium is, however, to be 
preferred. [j. wr.] 

Hail— Damage to Woodlands.— Hail, 
formed by sudden depressions in atmospheric 
temperature combined with electrical disturb- 
ances, causes damage by beating down, injur- 
ing, and often killing outright the young and 
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' hairs, and, surrounding the base of these, numer 
ous delicate curled woolly hairs. Different ar 
rangements occur in different mammals; thus th( 
jerk’s hairs form groups of about a dozen, th( 
paca’s form groups of three, and so on, but allie< 
forms have often quite different arrangements. 

The different kinds of hair may be arrangec 
in a long series, beginning with short, delicate 
woolly hair, and enmngwith the spines of hedge 
hog and porcupine. We may mention (a) th( 
‘ under-fur' in some mammals (well seen in ‘seal 
skin’), as distinguished from the longer coarsei 
hairs; (6) the long curled hair of the sheep’t 
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apt to break off at the injured i^rts when being 
used in basketmaking, &c. The thicker the 
foliage and the closer the branches, the less is 
any tree likely to be damaged; thus trees like 
Silver Fir and ^ruce suffer less injury than 
Larch and Scots rine. As large masses of wood- 
lands tend to modify extremes of temperature, 
and to equalize the distribution of atmospheric 
electricity during storms, consequently exten- 
sive wooa lands tend to prevent the formation of 
hail. Where damage is caused by hail, the only 
remedy is to cut back broad-leaved poles or 
saplings flush with the ground, and to replant 
blanks made in conifer plantations. Experience 
in Switzerland shows that belts of woodland 
along hillsides tend to prevent hailstorms pass- 
ing over the crests of the hills. [j. n.] 

Halms. See Hames. 

Halninig of Grass.— In Scotland it is, by 
the custom of the country, the practice in many 
districts that the outgoing tenant of a farm in 
which there is to be a hay crop is not entitled to 
pasture young sown grass, but is under obligation 
to hain or protect same for the benefit of the 
landlord or the incoming tenant. The period 
from which the grass must be hained varies, but 
is usually not earlier than 1st March or later 
than Ist April. This obligation extends to the 
whole of the ground which in ordinary rotation 
would produce a hay crop in the last year of the 
tenancy, and any breach in this duty will in- 
volve the outgoing tenant in damages. While 
this is the orainary common law, the matter is 
usually made the subject of express stipulation 
in the lease. In such a case it may be provided 
that if the tenant should not continue occupancy 
under a new lease, the proprietor or incoming 
tenant shall be at liberty to provide the seeds 
for the ground to be laid down during the last 
year forbay, the tenant sowing, harrowing, and 
rolling them in without charge, and being under 
obligation not to allow any beasts whatever to 
pasture on the ground so sown down. If the 
outgoing tenant provides the seeds he has a claim 
for the cost thereof against the incoming tenant. 

[D.B.] 

Hair.— In mammals there are always hairs 
on the skin, though they may be reduced to a 
very small number, as in whales and hippo- 
potamus, and there are never hairs in other 
animals. The hairlike feathers seen on some 
biMs, e,g. near the mouth, are peculiar barbless 
feathers, and the setae of worms, caterpillars, 
spiders, and the like are not cellular structures, 
and not at all hairlike in structure. 

A hair is a horny modification of epidermic 
cells; its base is sunk in an epidermic pit or hair- 
follicle into which two sebaceous glands open ; 
it is fed at its root by a vascular papilla of the 
under skin or dermis. The core of tne hair, often 



Hair, Hair Follicles, and Glands, a, Epidermis; 
h. True skin; c. Hair bulb; d, Sebaceous Glands; 
e, Muscle attached to hair sac. 


fleece; (c) the long coarse hairs of manes and 
tails ; (cQ the bristles of pigs ; and (e) the well 
innervated sensitive hairs (or vibrissie) so well 
seen on the cat’s head — about the snout, above 
the eyes, near the ears— and in some cases found 
near the wrist (as Beddard has shown in cats 
lemurs, various rodents, and marsupials). The 
scales of the pangolin (Manis) and the horns ol 
the rhinoceros are believed to be due to the 
coalescence of a large number of hair rudiments 

The colour of the hair is due to brown pig 
ments called melanin, which may be distributed 
in the hair in diverse ways and unequal quanti 
ties. Whiteness is due to the absence of pig 
ment and the presence of gas-bubbles. Wner 
a hair turns grey, the pigment disappears fron 
the cells of the hair and gas-bubbles take iti 
place. According to Metschnikoff, wandering 
amoeboid cells or phagocytes play an active pari 
in removing pigment from the hair. A blanchec 
hair cannot be repigmented, but it may fall out 
and its place may be taken by a new hair. Ii 
the ermine, according to Schwalbe, the whit< 
winter hairs are new growths which fall off ii 
March and are replace by the brown summe 
hairs of the stoat, which are different in detailed 
structure. In the mountain hare, according t 
Loewis, the winter blanching is due to a chang 
in individual hairs, which fsdl off in spring. 

The chief use of the hair — which is a ba 
conductor — is to economize the animal heat, an* 
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where hair is practicallj absent, as in cetaceans, 
the blubber j^rforms the same function. In 
the hippopotamus and the elephant the thick- 
ness ot the akin serves the same purpose. As 
the hair is fed by the bloodvessels in the dermal 
papilla at its iMuse, anything seriously wrong 
with the animal may show itself very quickly in 
the character of the coat. The importance of a 
good cutaneous circulation is obvious; cleanli- 
ness and exercise are two conditions of this. 
The same remark applies to the functioning of 
the sebaceous glands, the secretion of which keeps 
the fur sleek. [j. a. t.] 

Hair Balls.— Calves and lambs are subject 
to the formation of hair balls in the stomach. 
For causes and treatment, see Balls and Cal- 
culi. 

Hair QrasSy the common designation of 
grasses belonging to the genus Aira. See Aira. 

Hair Manurai See^iTRoasNous Organic 
Manures. 

HalMla, a small genus of ornamental de- 
ciduous trees and shrubs (nat. ord. Styracese), 
natives of China, Japan, and the United States. 
The attractive white flowers are for the most 
part borne in drooping corymbs, and appear in 
May and J une. H. corymhoia^ J apan ; H. diyiera^ 
United States; and H. himida^ Cnina and Japan, 
are all large shrubs; while AT. tetraptera^ United 
States, the Snowdrop or Silver Tree, attains to 
a height of 20 ft. in this country. A sheltered 
position is the best for these plants, and they 
are increased by layers or by root cuttings. 

[w. w.] 

Half^ - bred Horeee. — To persons un- 
acquainted with horses the above term conveys 
but one meaning, the half-bred animal beingthe 
product of two norses of distinct breeds. Ibat 
this is not generally meant by those who use the 
term will be understood when we refer to old 
racing cards, in which the letters were 

placed against an animal without a clean pedi- 
gree on both sides. What is usually understood 
by half-bred is pure blood on one side. There 
are to be found horses bred by a thoroughbred 
and a cart horse, and a sorry sort they are, as 
the blood does not mix satisfactorily, the pro- 
duce too often being a blood horse at one end 
and a cart horse at the other. All the light 
horses in this country have a large infusion of 
‘ blood’, there being no special breed that has 
not at some time or other been improved by such 
crossing. The Cleveland Bay, the Yorkshire 
Coach-horse (a probable offshoot), the Hackney, 
and all the special breeds with now long-estao- 
lished pedigrees, were in the first instance the 
result of the crosses which produced the English 
thoroughbred, one of whose ancestors was pur- 
chased out of a water-cart in Paris, the Arab, 
the Barb, and others originally contributing to 
this world-famous breed the art. Thorough- 
bred). This being so, it follows that the pro- 
geny of any pure-bred horse from a mare of any 
other light breed in this country is much more 
than half-bred; but pure- bred on one side is what 
is generally meant. See also Cross Breeds. 

[h. l.] 

HsUf-torecI — The term *Haff-Bred’, 

though possibly a somewhat ambiguous one. 


designates the sheep produced by mating a 
Boraer Leicester ram with a Cheviot ewe, and 
is in contradistinction to ^cross-bred’, the name 
which has been given for a considerate number 
of years to that class of sheep originated by 
mating Border Leicester ram with a Kackface 
ewe. The Half-Bred is now extensively bred in 
Scotland and the northern counties of England. 
Although the chief home of the Half-Bred is in 
the boraer counties of Scotland and England, 
yet there are numerous flocks in Caithness-shire 
and Sutherlandshire, and these north -country 
sheep are sent down in considerable numbers to 
the ^inburgh and St. Boswell’s markets in the 
autumn, where they command a ready sale owing 
to their size and hardiness. 

The early history of the origin of the Half- 
Bred breed is somewhat obscure, but authorities 
generally agree in giving the credit to Mr. John 
Borth wick. West Newton, Northumberland, and 
Mr. Elliot of Lamberton, Berwickshire, of hav- 
ing established this breed, which has been con- 
tinually improved by careful selection until it 
has become the most valuable of all the breeds 
of sheep in the south of Scotland. 

The Half-Bred sheep may be produced in two 
ways: either by crossing a Border Leicester ram 
with a Cheviot ewe— which was the original way 
— or by mating two Half-Breds together. The 
first method (Leicester and Cheviot) is the more 
satisfactory, as one gets a better type of sheep, 
which is hardier and matures more quickly. 
Yet by interbreeding Half-Breds it is possible 
to obtain a larger and longer -sided sheep; but 
if the latter method be continued for lon^, there 
is no doubt the sheen tend to become neither so 
hardy nor such good pro vers. As a rule they 
are poorer nurses, and are not so well clad with 
wool. Consequently, although possibly quite 
successful on the lower, more sheltered, farms, 
they are not so well adapted for the more ele- 
vated districts. Both systems are, however, 
extensively practised, and some well - known 
breeders — Mr. Elliot of Newhall among them 
— advocate strongly mating Half - Bred with 
Half-Bred. Mr. Elliot says: * Although it is 
usual to have the rams of the first cross, I am 
quite convinced that it is perfectly practicable 
to breed them pure half-bred, if done with the 
skill of a judge’. If the necessary skill were 
exercised, the Half-Bred would soon become 
an established, recognized pure breed; but the 
general practice of breeding them by means of 
Sorder-Leicester rams ana Cheviot ewes pre- 
vents this recognition, and proves that in the 
opinion of many competent judges the continu- 
ous breeding of Hal^Bred ana Half-Bred in 
time deteriorates the sheep. 

By the crossing of the Cheviot with the Border- 
Leicester, a most valuable animal has been ob- 
tained. In the border counties of England and 
Scotland there is a large extent of land which, 
owing to situation and climate, is not quite suit- 
able Tor Border-Leicester flocks and is yet too 

a for Cheviots; and again, on some lands 
er-Leicesters become far too fat. These are 
the situations where the Half-Breds come in to 
such advantage. Owing to the Cheviot strain 
in its blood it has a baiter constitution and is 
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a closer-woolled and better-clad sheep than the 
Border-Leicester, and therefore can stand ad- 
verse climatic conditions better. Not only this, 
but it is a distinctly valuable mutton-producing 
sheep, the Border-Leicester strain giving it size, 
and the Cheviot strain counteracting the ten- 
dency of the Leicester to put on too much tallow 
and fat. The fleece also, pertaining more to the 
Cheviot than to the Border-Leicester in close- 
ness, covers the body well, is very fine in staple, 
clips to heavier weight than the Cheviot, and 
is of considerably more value than that of the 
Border-Leicester; and taking the extra weight 
into consideration, the fleece is even more valu- 
able than that of the Cheviot. A further re- 
commendation is that the Half-Bred ewe, while 
being nearly as prolific as the Border-Leicester, 
is distinctly a better nurse, and always milks 
well. 

The typical Half-Bred sheep should have a 
large handsome head, well covered with fine 
white hairs (blueness and mottle are not to be 
desired); muzzle black and wide; eye bright; 
ears well set on and carried well, also well 
covered with white hair, and neither too long 
nor too short — an important point in making or 
marring the sheep’s appearance; neck shoula be 
strong; good chest; body should be long and 
well ribbed, level along the back, and broad and 
square across the quarters; bones of legs large 
and flat, and legs should be straight, set well 
apart, and covered with white hair; the wool 
should be a close, thick fleece of very fine staple 
and should cover the body well, coming well 
down to the legs, and breast and belly should 
both be well covered. The sheep should be 
bright and active, carry itself well, and be a 
good walker. 

Of the usefulness of the Half-Bred sheep there 
can be no doubt. They are the mainstay of the 
arable and mixed farms of the south-eastern 
counties of Scotland. They combine in them- 
selves the excellences of the Border-Leicester 
and the Cheviot, being of good size, hardy con- 
stitution, and producing good, well-mixed mut- 
ton and a heavy fleece. They are prolific-four 
ewes out of five producing twins; they are also 
exceptionally good nurses, and they possess a 
distinct monetary value. 

Up to about the last ten years the general 
custom of farmers who kept a Half-Bred ewe 
flock was to cross the ewes with a Border Lei- 
cester ram, and the progeny — called three- 
quarter-breds or three pai^ bred — were either 
fattened during the ensuing winter at home, or 
were sold at the great lamb sales, where they 
were bought by mrmers in all parts of Eng- 
land and Scotland for feeding purposes. These 
three-quarter-bred lambs are exceptionally quick 
feeders and grow to good weights. Ewe and 
wedder lambs were smd together, and, accord- 
ing to the price of mutton and wool, and the 
prospects of good turnip crop, varied in price 
rrom about 25a to 36«. per head for the top draft. 
However, owing to the tendency of the three- 
quarter-bred lambs to put on too much fat, many 
breeders have during the last few years used, 
instead of a Border-Leicester ram, an Oxford or 
Suffolk ram. This gives us the cross Oxford or 


cross Suffolk lambs, which, though perhaps not 
quite such kindly feeders as the three-quarter- 
bred lambs are, grow to good size, and nve a 
very good useful commercial carcass when killed. 
The Wensleydale ram and the Eoscommon have 
also been used; the produce of the latter is a use- 
ful sheep of great size and bone, though perhaps 
a little coarse in appearance. A considerable 
number of large farmers still prefer to use the 
Border-Leicester ram, as they consider that the 
larger heads of the Oxford and Suffolk crosses 
make it much harder on the ewes at lambing 
time. As the three-parts-bred lamb is equally 
as well adapted for tne fat-lamb trade as these 
other crosses, and as there are still many feeders 
who prefer the three-quarter-bred Iamb for its 
early maturity and profitable return, the ten- 
dency has latterly shown itself in a stronger 
demand for three-quarter-bred. This seems to 
point to the fact that the merits of the cross 
Oxford and cross SuflFolk have been rather over- 
rated. Where this system of crossing the ewes 
and feeding or selling all the produce — ewe and 
wedder — was practised, the farmer, if he had 
not also a stocic of Cheviot ewes from which to 
breed his Half-Bred ewes, was forced to have 
recourse either to putting a certain number of 
his Half-Bred ewes, principally gimmers, to a 
Half-Bred ram — whicn is practised by many — 
or to go to the markets ana purchase Half-Bred 
ewe lambs or Half-Bred gimmers. The Half- 
Bred ewe lambs, generally out of Cheviot ewes 
from the higher-1 ving farms, owing to this de- 
mand, command high prices — up to 40s. being 
paid for good ones. The gimmers, too, if good, 
command from 42jf. to 56^ per head, and a con- 
siderable number of these gimmers are sent south 
from Caithness-shire and Sutherlandshire to the 
autumn sales. Some farmers prefer to buy these 
north-country sheep, as they consider they grow 
better, are hardier, and thrive better than the 
local -bred ones, owing no doubt to the change 
of climate, and to their coming from a poorer to 
a better soil. 

After three crops of lambs have been taken, 
the ewes are drafted away at the annual draft 
ewe sales. The ewes, when guaranteed correct 
in udder and teeth, bring from 42s. to 56«., ac- 
cording to the state of the market and the flocks 
from which they are drafted. These ewes are 
bought by farmers on the lower arable farms, 
who put generally an Oxford or sometimes a 
Leicester ram among them as early as possible 
to get them to lamb early for the fat-lamo trade, 
in which case both ewe and lamb are fed and sold 
during the months from February to May. In 
recent years this trade has increased enormously, 
and the Half-Bred ewe is the very best mother 
for this purpose. The unguaranteed ewes are 
sold as such at the same time as the guaranteed 
ones, or are fed at home. 

The reason mentioned above, of farmers being 
compelled to interbreed Half-Breds, causes a con- 
siderable trade in half-bred i*ams, and although 
these rams do not command very high prices, 
yet a good trade is done in them, 'fiiirty-five 
pounds is the highest price yet paid, and the 
average in 1907 for 485 rams sold at Kelso Bam 
Sales was £7, 2$. The great popularity of this 
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breed of sheep is amply borne out by the size of 
the lamb, ewe, and mmmer sales held in July, 
August, and ^pten^r at St. BoewelPs, Had- 
dington, Duns, Beaton, Peebles, and elsewhere. 
At the Lammas sale at St ^^well’s, 2fi,000 
to 30,000 three-quarter-bred cross Oxford and 
Half-Bred lambs will be sold in a single day. 

A perusal of the above sketch of tne Half- 
Bred breed of sheep will bring before anyone 
the characteristics and many uses of this breed; 
and if these uses are taken full advantage of, and 
combined with good management of the flock, 
this class of sheep will prove to be the most 
valuable breed in Scotland from a commercial 
point of view. The general management of the 
flock is similar to that of other breeds of sheep; 
but it must be borne in mind that the Half- 
Breds, owing to their greater size, heavy fleece, 
and greater reproductive powers, require a better 
class of treatment than Cneviots, The following 
IS an outline of the system of management pur- 
sued on a well-known farm in the Border coun- 
try, where the Half-Breds are bred fi’om the 
fanner’s own stock of Cheviot ewes. Taking 
September as the beginning of the year, the 
ewes are brought in from the hill, where they 
have been since weaning time, to better and 
clean grazing, with a run on the oat stubbles; 
and a fortnight before the rams are put among 
them, which is generally about October 22nd, 
they are given some extra feeding to flush them. 
The best ewes are tupped on the seeds, if these 
can be spared, and this generally results in a 
heavy crop of lambs. The rams used are Border- 
Leicester, and fifty to sixty ewes are allocated 
to each ram ; the ewes generally having been 
more or less roughly classed, so that those which 
are defective in any point are put with a ram 
strong in that point. The giinmers are mated 
with smaller, more compact rams, so that their 
produce may be more easily carried and nursed. 
After tupping is over, the ewes are allowed to 
run in tne grass fields; but if ^rass is bare, a 
few turnips are fed to them, until the middle of 
November or beginning of December, when they 
are folded on to the turnips from four to six 
hours in the forenoon, and run off to a giuss 
field in the afternoon. About the middle of 
January they are run on to a bare break and 
are given cut hay or cut tare hay until lambing 
time, which generally falls about March 18. In 
the lambing field they have turnips laid down 
to them, and in addition a mixture of bran, 
lentils, and oats is given in the morning. The 
ewes with twins are given the young grass and 
best of the second year’s giiiss, from one-and-a- 
half to two sheep per acre being allowed, ac- 
cording to the quality of the pasture. All box 
feeding is stopped at the end of May. Singles 
are put on rest of second year’s grass, as lambs 
do not thrive so well on old grass. The ewes 
are weaned in J uly , after which they are run on 
the hill until milk is off them. They are then 
brought in, and the ewes from which three crops 
of lambs have been taken are drafted. Mouths 
and udders are examined, and all the ^correct’ 
ewes are run on to better pasture to freshen 
up for the draft ewe sales, wnere they are sold. 
No extra feeding is given. The whole stock 


of ewes is examined for defective mouths and 
udders, and any so found are drafted out, as 
well as any soft-constitutioned sheep or any 
that have not come out well. Their places are 
filled with the best of the Half-BrecT gimmers 
out of the Cheviot ewes. The first draft of 
three-quarter-bred lambs is sold in the middle 
or end of July. A Half-Bred ewe is a heavy 
eater, but careful and generous treatment will 
amply repay the farmer, and load to the Half- 
Bred stocK Wx)ming a valuable investment. 

! a. o. 8.] 
or plants, 

other than perennials, that require protection 
during a portion of the year. Examples: Ager- 
atum, China Aster, Balsam, Petunia, Tobacco, 
and Celery. [w. w.] 

HAlf‘-lnch BoneSf a coarsely - ground 
form of raw bones in which the pieces leached 
the half-inch size. Half-inch bones used to be 
a very popular bone manure, but on account of 
their slow action they have largely fallen into 
disuse. See Bone Manures. 

Hsilllln^er Pony* — This is a very hardy 
pony breed found in the Tyrol districts of the 
Alps, and which, on account of its su refooted - 
ness and strength of limb, is admirably adapted 
for di*aught ana riding purposes in these moun- 
tainous districts. The Halflinger pony stands 
alK»ut 13 hands high, has a well-made, compact 
body, and good feet and pasterns. It is slow 
but safe. Unfortunately the breed is gradu- 
ally becoming extinct through indiscriminate 
crossing. 

Halter. — Halters or headstalls are practi- 
cally bridles without a bit, and are used for 
tying up animals in the stable or other places 
w^hen they are not at wor k. In some districts 
leather halters are mainly used, and in others 
hemp halters ai*e in common use. The Irest are 
of leather, with two cheekpieces, a nosepiece, 
and poll band with a throat latch for securing 
to the head. A chain or piece of rope is attached 
for leading or tying. [w. j. m.] 

HaJtlcldaa (i fea-beetles), a family of small 
beetles characterized by the great development 
of the femora or thighs of their hind legs, which 
enable them to jump like fleas. 

Haltica oleracea is the Cabbage Flea-beetle. It 
abounds in May and June on seedling cabbages, 
and is peculiar in attacking the upjper epidermis 
of the leaves. There ai*e about nve broods in 
the year, and the beetles hibernate. They may 
be caught on tarred cloths stretched on frames 
and drawn across the plants, or the plants may 
be sprayed with arsenate of lead, by which the 
beetles feeding on them are poisoned. 

For the Hop Flea-beetle see Plectroscelis 
coNciNNA, and tor the Turnip Flea-beetle or Tur- 
nip-fly see Phyllotreta nemorum. [c. w.] 
Hamameiis (Witch Hazels), a genus of 
Hamamelidaceae, comprising a few species of 
deciduous winter-flowering shrubs or si^l trees 
which are, with one exception, natives of Japan. 
The flowers are small but attractive, and as they 
are borne in midwinter and remain open for a 
considerable time, the best kinds are admirable 
subjects for planting. These are B, arborea\ 
H. japonica and its variety Zuccarin%ana\ and 



214 Ham and Ham Curing- 

Jffi molliiy the best of all, having tlie finest 
flowers, and laree handsome hairy leaves. H, 
virginioa^ United States, the earliest to flower, 
is not so good for garden decoration, but a specific 
for bruises, insect bites, &c., is prepared from 
this plant. A light loam or peaty soil is the 
most suitable. Propagation by layering or by 
grafting. [w. w.] 

Ham and Ham Ourin^. See £acon> 

CURING. 

Hambiirg^h Fowl.— Although the Ham- 
burgh is one of our most prolific layers, yet 
from the fact that the eggs are small it nas 
never become very popular as a utility bird, 
being chiefly kept tor exhibition or for the 
supply of eggs for household purposes, and not 
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for sale. It is one of the most beautiful of our 
races of poultry, combining brilliancy of plum- 
age with graceful carriage and a well-balanced 
body. The head is decorated with a neat rose 
comb, entirely conforming to the body, and the 
male birds have full flowing sickles in the tails. 
They are very active, and as they fly more than 
is generally the case with domestic poultry, they 
are not suitable for keeping in confinement. 

It would appear that this breed originated in 
Holland, ana is probably descended n’om what 
is known as the tViesland fowl, met with in the 
northern part of that country. The name pro- 
bably originated from the fact that birds origi- 
nally were brought from the port of Hamburgh, 
but some of the varieties of this breed have 
been known in England for a very long period 
of time, certainly more than a hundr^ years. 
There are five colours in all — the gold-spangled, 
silver -sparkled, black (which three are oldest 
so far as Britain is concernedX and the gold- 
pencilled and silver - pencilled. The meaning 
of these terms is that in the spangled each 
feather is fringed with a round black moon or 
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spangle, and in the pencilled the feathers are 
marked across with pencilled bars of black, the 
ground colour in the golds being golden -bay, 
and in the silvers a steel-grey. Cn these, the 
Blacks and Silver - spangled are the best for 
practical purposes, as the eggs are largest in 
size, but even these do not meet market re- 
quirements. The hens are non -sitters, and, as 
already indicated, are very prolific layers, it 
being no uncommon thing for a single bird to 
nxiuce 250 eggs in the course of twelve months, 
ut these eggs do not scale much more than 
oz. each. In size the birds themselves are 
small, ranging from 34 to 5^ lb., the Spangled 
and Blacks being the largest. The Hamburgh, 
being so small, is not bred for table purposes, 
but the flesh is of good quality. [e. b.] 

Hflimes. — Hames are attachments to the 
horse collar to connect the horse with the traces 
or draught chain, and are made of wood with 
metal hooks, or with metal throughout ; for 
carriage work they are encased in leather. The 
‘sit* of the collar is largely dependent upon 
the position of the draught hooks. Many 
horses suffer by the collar oeing drawn on to 
the windpipe, while others get their withers 
wrung by careless adjustment. As a rule, the 
drau^pit hooks should be placed so that the 
collar lies well-fitting to the shoulder when the 
horse is pulling. "V^^en too high, especially in 
shaft work, the horse frequently has to lift the 
shafts with its neck; when too low, the shoulder 
action is impeded. Want of care in fitting 
hames is one of the chief causes of distress in 
horses. [w. j. m.] 

Hammer.— Hammers of various kinds are 
required on the farm. The cowman and the 
shepherd each should always be provided with 
a small outfit of carpentering tools to mend 
hurdles, fences, feeding troughs, mangel's, and 
other things under their charge. Nothing is 
so important as a hammer, as by early attention 
much subsequent injury may be saved. Each 
should have a good stout claw-hammer with 
deep socket or side stays, as well as another 
witn a flat tack end. An 6-lb. sledge-hammer 
is also handy for many purposes; and to save 
waste, a pick-end coal-hammer is necessary. 

[w. J. M.] 

Hampshire E>own Sheep. — If not a 

perfect sheep, the Hampshire is one of the finest 
in the world in size, form, colour, and early- 
maturing properties. The writer has had ex- 
perience with the variety, both as breeder and 
feeder, and can testify to its value as a source 
of profit to the farmer. The Hampshire has a 
golden hoof on soil adapted to its growth, the 
lambs realizing remuneiative prices in the early 
markets. It is the custom to feed them on 
roots, vetches, clover, trifolium, and other suit- 
able crops right up to barley sowing. Tlte 
lambs are allowed to run forward and to con- 
sume the most tender parts of the crops pro- 
vided, troughs being placed outside the folds 
and suppliM with caae, corn, and hay chaff 
mixed together. The facts which follow will 
afford practically every phase of information 
which may be desired: their points, their weights 
as ascertained at Smithfleld, and the prices real- 
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ized for breeding stock. There is perhaps no 
finer sight to be seen than the huM fiocks which 
are collected for asle at Wilton, Overton, Wey- 
hill, and other fair^ where Hampshire Downs 
form the chief contribution. If tne prices real- 
ized do not reach those obtained for Lincolns 
they are frequently very high, and where puns 
are taken to select the best in form and Quality, 
and to secure a careful and well-skillea shep- 
herd, we may rest assured that no live stock of 
the farm is more remunerative. 

PoiWTs OF THE Brsbd. — The chief points of a 
true-bred Hampshire sheep are: a long, deep, 
and symmetrical carcass, with the ribs well 
sprung, broad sti'aight back, fiat loins, full dock, 
wide rump; deep and heavily develoj^ legs of 
mutton and breast; head and neck well placed on 
gradually sloping and closely fitting snoulders, 
the neck being particularly of a strong muscular 
growth and not too long ; the ears nicely set on, 
of fair length and whole-coloured, prominent 
intelligent eye; the body, as above described, 
standing on strongly jointed and powerful legs, 
with g^>d feet, presenting a smart and attrac- 
tive appeahance. 

In the Flock Book of the Hampshire Downs, 
the first volume of which was published in 1890, 
a few leading and important facts were referred 
to by two of the best judges in the county of 
Hants, Mr. Elias P. Squarey and Mr. J. E. Baw- 
lence, both high authorities ; Mr. Rawlence in 

S irticular having sold at the chief fairs in the 
ants district perhaps more Hampshire Downs 
than any man in England. These gentlemen 
believe that ‘the Hampshire Down sheep un- 
doubtedly dates its origin from the crossing of 
the old Wiltshire Homed sheep and the old 
Berkshire Knot with the South Downs, which 
were introduced into Wilts and Hants early in 
the 19th century. 

‘For a long time the high (niality and charm- 
ing character of the South Downs, with their 
fine form, satisfied the most advanced of the 
Wilts, Hants, and Dorset farmers, and it was 
not until they realized how much they had lost 
in the size, early maturity, and haraihood of 
constitution, which existed in the old Wiltshire 
type, that they bethought them of recurring to 
those animals to give ^ditional substance and 
development to the South Dow ns. These crosses 
were made with varying success, and the result 
depended simply u|x>n the instinctive capacity 
of the famier to properly select the animals for 
this purpose. Whilst one aimed at the pro- 
duction of a large-framed, long-wool-producing 
hardy animal, another devot^ his attention 
to the maintenance of the high quality and 
beauty of the South Down writn earlier matu- 
rity and greater size; and, as a consequence, 
there existed various types of sheep, which 
still required to be reduced into a distinct and 
uniform breed. 

‘From about 1815 to 1836 the Hampshire 
Downs of the north of Hants and the south of 
Wilts were totally dissimilar in character, and 
it was evident that the leading ram breeders of 
each district had aimed at and had secured a 
dififerent type. The north and east Hampshire 
sheep were Wge, muscular, early -matured ani- 


mals, growing a fair quantity of wool of mod- 
erate fineness; the heM large and well set on, 
of dark-brown colour, verging towards blacl^ 
covered with coarse hair, with Boman nose, the 
neck with greatly developed muscles; the ears 
thick, of the same colour as the face, and there 
was an occasional tendency to recur to the 
original type, by producing “snig horns”; the 
legs with large bones, and in the most strongly 
marked types the wool growing below the hocks 
and knees. An occasional white spot was ex- 
hibited on the face, ears, or legs ; but the efforts 
of ram breeders were uniformly directed to avoid 
this, and to procure perfect uniformity of colour. 
On the other hand, the Wiltshire breeders had 
adopted a more largely framed and probably 
less handsome animal than their Hampshire 
brethren. They were less careful as to the uni- 
formity of colour, and ewes with speckled faces 
or ears were not dismissed from their flocks, pro- 
vided they had size and other good qualities.’ 

The society now records the dispersals of 
flocks, and among those of the most recent past 
are the flocks of Mr. William Baring, the Earls 
of Carnarvon and Darnley. There is also a 
shepherds’ prize competition, in which four 
prizes are awarded in each of three classes for 
shepherds rearing the largest percentage of 
laniDs. The classes are determined in accord- 
ance with the sizes of the flocks. The first 
prize in the class for ewes exceeding 600 was 
won by John Maynard, shepherd to Mr. F. 
Mills, with 118j per cent lanios, the ewes num- 
bering 648; but this percentage was much ex- 
ceeded in the second class, between 400 and 600 
ewes, by Walter Cooper, shepherd to Mr. Mel- 
some, 135 per cent lambs, the ewes numbering 
467 ; while in the next class the number of lamra 
reared was 132 per cent, the ewes numbering 
353. Prizes are also offered to shepherds for 
rearing the largest percentage of tegs, while 
thirteen shepherds were awarded small prizes 
for having reared their flocks of tegs without 
loss, and in a similar class eighteen shepherds 
were similarly awarded prizes. The Hampshire 
people also provide three classes annually for 
flocks. The numlier entered in the last flock 
book, that for 1908, covers 235 pages of the 
volume, there being practically an average of 
two flocks to the page. 

The Hampshire Down Society is governed by 
a council of the leading breeders in the country, 
the treasurer and secretary being Mr. James 
Edward Rawlence, of Salisbury, himself a leading 
breeder, and a member of the old firm of land 
agents of Rawlence & Squarey. 

Mr. Cary Coles, president of the Hampshire 
society, a highly billed flockmaster, regards 
the Hampsbires as a cosmopolitan breed which 
adapt themselves Uy almost any locality— par- 
ticuWly light arable land. Tjiere are flocks 
scatters throughout England, with a few in 
Ireland, and many sheep are annually sent to 
Wales and Scotland for breeding purposes. In 
the south-west of England they are the prin- 
cipal breed, particularly in Wilts, Hants, and 
Berks, and part of Dorset 

’There are 456 registered flocks entered in 
vol. xix (the latest issue) of the Hampshire 
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Down Flock Book. About half this number are quired for eervioe srith Hii mj iiliige |>owb ewes 
in Wilts, one-fourth in Hunts, the remainder are kept as rams. Tnere is a dUbrence fu 
in sixteen English counties, with two flocks in value between ram lambs suitaUe as sires in 
Ireland. The registered flocks include between the lading registered flocks, and those sold for 
three and four hundred thousand sheep, and crossing other breeds of sheep. Lambs for 
probably unregistered Hampshire Downs are crossing make from £6 to £6 each, whereas at 
in much greater numbers in England than the best flock auction sales ram lambs often 
those entered in the flock book. Hampshire fetch from 10 to 100 gs., occasionally up to 
Downs are exported in large numl^ers to North 200 gs., and in 1905 and 1906 a ram lamb let 
and South America, Germany, and Russia. A for two months’ service at 205 gs., and in 1906, 
few sheep are also exported to Australia and of a twin of ram lambs, one let for 205 gs., the 
South Africa. This breed is particularly noted other lamb for 120 gs., so that the produce of 
for its early maturitj^, combined with the pro- one ewe for two months’ hire realized ^^1, 6s, 
duction of prime-quality meat. Lambs at twenty At their first di’aft auction sales leading breeders 
weeks old often weigh 150 to 160 lb. alive, or have averaged over £21 each for from 80 to 100 
75 to 80 lb. carcass weight. At Salisbury Fair ram lambs. Shearling ewes in hundreds from 
(July 15th) and Overton Fair (July 18th), wether good flocks sell at from 60s. to 60s. per head, 
lambs in lots of one hundred may be seen which older ewes from 45«. to 56s. At dispersal sales^ 
would average from 76 to 80 lb. of prime mutton, of leading registered flocks, picked pens of five 
and, at current prices, realize from 50«. to 55«. ewes sometimes sell at nearly £20 per sheep, 
each from the butcher. These lambs were pro- a whole flock of several hundred ewes in mixed 
bably dropped in the January and Febi iiary pre- ages averaging about £5 each, 
ceding, their average age being about twenty- Referring to the pecuniary value of the Hamp- 
five weeks old. When it is remembered that shires. Sir George Judd says: ‘This favourite 
these are sheep kept solely for commercial pur- breed of sheep may be described as the rent 
poses, the claim of Hampshire Down breeders payers, and therefore as the backbone of agri- 
Hhat their sheep, for early maturity combined culture on the high and dry uplands of Hamp- 
with high-quality mutton, are the premier shire, Wiltshire, and adjoining counties. The 
breed *, is amply justified. Hampshire Downs Hampshire Down of to-day is a very dilferent 
for mutton are generally sold at carcass weight type of animal to the Hampshire Down of fifty 
of from 72 to & lb. each, these being the fa- years ago ; instead of the leggy, narrow, weak- 
vourite weights with butchers; but these weights shouldered sheep of that period, we have a breed 
are easily exceeded — wether lambs at Smithfaeld combining great size witli superb quality both 
Christmas Fat-stock Show, at ten months two as regards flesh and wool. At three months old 
weeks old, averaging 214 lb. live weight, with they easily make 40«. each if well fed; at five 
a probable carcass weight of 140 lb. ; older ana six months old they make up to 50«. or 66s. 
show sheep, ewes, wethers, and rams sometimes per head for mutton. With the single excep- 
reaching a live weight of from 300 to nearly tion of the South Down, they are not sur- 
400 lb., with a carcass weight of from 200 to passed for quality of mutton. They will come 
260 lb. to great size and heavy weights if required, but 

Hampshire Down ewes, shorn in the grease, the demand for heavy sheep is very small, and 
clip, in the experience of Mr. Coles, from 6 to as a rule it pays best to sell when they turn 
12 lb., rams from 10 to 18 lb. Hampshire Down the scale at 10 st. or 80 lb. 
grease wool now^ sells at from 7d. to Sd. lb., * Hampshires do best where some turnips or 
which is the highest current price for English rape and tares are grown, though they will do 
wool, excepting, perhaps. South Downs. Grease well on grass when the weather is not too wet. 
wools are estimated to lose one - third weiglit in ‘The late Mr. James Rawlence’, says Sir George 

washing, and the prices for average washed Down J udd, ‘ was a foremost breeder at the time I first 
wools are from lOrf. to lljo?., which agrees with engaged in agriculture, and of other successful 
the calculated shrinkage by washing. Hamp- breeders who did much to iinprove the breed 
shire Downs are offered for sale in large num- I may mention the late W. Parsons of West 
bers at the sheep fairs in Wilts and Hants, Stretton, Hants; Mr. James Flower; the Coles 
amongst them Salisbury, Britford, and Wilton family, including Mr. Cary Coles of Wiltshire; 
in Wilts, and Overton and Weyhill in Hants, these latter gentlemen are still doing good work 
At some of these fairs fifty thousand sheep are as breeders, also Mr. H. C. Stephens, who had 
sometimespenned, nearly all being Hampshire a successful career in the show yards during the 
Downs. Tnrough the early maturity of Hamp- season 1908. In counties farther removed, we 
shire Downs it is customary to use ram lambs have Mr. Lambert, of Cambridgeshire, and Mr. 
more than older rams as sires ; and, through Buxton in Hertfordshire, and Lord Rothschild, 
the deserved reputation of this breed for prime The fime flocks of Hampshires greatly diminish^ 
mutton, very many Hampshire Down ram lambs after the disastrous year 1899; still, there are 
are used with ewes of other breeds for produc- many large flockmasters in Hants and Wilts, be- 
ing better butcher’s sheep and a higher price sides ram breeders who devote much time and 
for the breeder. In the cross-bred sheep classes attention to keeping their flocks up-to-date.’ 
in fat -stock shows it will generally be found Some idea may be formed of the value of ram 
that the Hampshire Down cross exceeds any lambs from the following example : ‘The annual 
other, both in number and prize awards. In letting and sale of ram lambs at Winterbourne 
consequence of the demand for ram lambs for Stoke has long since become one of the chief 
crossing, probably double as many as are re- events in the Hampshire Down world. Business 
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commenced with the letting of eight nun Umbe, 
and of theee Nos. 1 and 2, the twin produce 
of a favourite ewe in the dock, realized no less 
than 325 gs., Mr. J. Flower securing No. 1 at 
205 28 ., and Mr. A. F. T. Drake No. 2 at 120 ga. 
Mr. Dibben hired No. 3 at 24 gs.; Mr. lAmbert 
No. 4 at 45 gs. ; Lord Rothschild No. 5 at 96 gs. ; 
the Marouis of Winchester No. 6 at 52 gs. ; Mr. 
Holman No. 7 at 54 gs., and Sir G. Juda No. 8 
at 30 gs. ; the average being^£82. Of the eighty- 
two selling lambs, Mr. C. Rugg secured No. 15 
at 60 gs.; Captain Morrison’s agent buying at 
40 gs. and 30 gs.; Mr. Holman at 24 &«.; Mr. B. 
Hanbury at 28 gs. and 20 gs.; Mr. Hurford at 
34 gs. ; Mr. J. Brown at 28 gs. and 22 gs. ; Mr. 
T. N. Coles at 18 gs. ; Mr. Chalker at 10 gs. ; Mr. 
A. Edwards at 16 gs.; Captain Lano at 21 gs., 
13 g&, 12 gs., and 10 gs.; Messrs. Inkpen at 
13 gs. (twice); the Hon. Louis Greville at 15 gs.; 
Mr. Molyneux (for Mr. W. H. Myers) at 40 ga. 
and 30 gs.; Mr. Kerr (for Mr. H. C. Stephens) 
at 36 gs.; Mr. Ovey at 30 ga.; Mr. Harding 
(for Sir W. G. Pearce) at 42 gs. and 40 gs.; Mr. 
Priddy at 11 gs.; the Marquis of Winchester at 
24 gs., and Lord Wolverton at 24 gs.’ [j. lo ] 

Hand, a measure of 4 in. The height of a 
horse is usually stated as so many hands, the 
measurement being taken from the point of the 
withers. 

Hand-i^lasSi a miniature greenhouse with 
square sides and a movable top, used foi’ placing 
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over plants that require protection; also for the 
propagation of cuttings. The frame is usually 
constructed of zinc or iron, but now that glass 
is so cheap, wood might be used, and each side 
consist ot a single pane of glass. French 
gardeners prefer a large bell-glass (cloche)^ as it 
IS cheaper, more portable, and serves the pur- 
pose equally well. [w. w.] 

Hand Labour. See Labour. 

Hand-plekind^. — Although machinery has 
taken the place of manual labour in many opera- 
tions of tne farm and garden, there are some 
which can only be satisfactorily performed by 
hand. The gathering of fruits, for example, 
although more costly when done by hand as 
compared with the destructive meth^ of beat- 
ing or shaking them off the trees, is the more 
economical in the end, because so few of the 
fruits are bruised when they are hand-picked 
with ordinary care. It should be borne in mind 
that fruits require to be handled with as much 
care as if they were eggs. To use sufficient 
labour and appliances, when harvesting apples, 
pears, cherries, and plums, so as to permit of 
each fruit being picked from the trees by hand 


and placed at once into the baskets for market 
or into trays for storing, is only to mevent 
serious injurv and subsec^uent loss. Li^ur is 
cheap enough and sufficiently deft to justify 
hand-picking. In Germany, manual labour is 
largely used in harvesting se^s and fruits from 
the farms, school children being employed for 
the purpose. [w. w.] 

Hand Waadins. See Weeding. 
Hanovarlan Haraa.— -This world-known 
variety, undoubtedly a descendant of the old 
Danish horse, has for so long been associated 
with the royal house of Hanover that its prac- 
tical extinction will be regretted by many per- 
sons who do not interest themselves in equine 
matters. Until the time, however, of the Ger- 
man occupation of Hanover, these horses were 
treasured immensely; and even since the event 
referred to, the stud was kept up at the stables 
of Herrenhausen, but recently it has been dis- 
banded. There were two breeds of these horses 
in the Herrenhausen stud, one of which was 
pure-white, whilst the other was cream-coloui*ed. 
The former, it may be mentioned, were only 
used on state or semi-state occasions for drawing 
the coach of the King of Hanover, whilst the 
creams or Isabels, by which name they were 
known, were similarly devoted to the service of 
the Queen. This fact probably influenced the 
gift many years ago of a team of cream colours 
to Queen Victoria on the part of her uncle the 
late King of Hanover, and from these the horses 
used in His Majesty King Edward’s state coach 
and the member's of the stud at Bushey Park 
are descended. A peculiarity of the breed to 
which the white horses of Hanover belong, is 
that all the foals come into the world pure-\niite 
in colour, and not of the dark shade of coat 
which is invariably associated with greys of any 
other breed ; hence the local name of white- 
boned horses which is applied to them. For 
the most part the two studs at Herrenhausen 
were composed of very tall horses, as none of 
them was less than 16 hands 1 in. ; still, they 
were not conspicuous for the quality they pos- 
sessed, being lor the most part plain about the 
neck, whilst the quarters, though long, were 
extremely narrow for the size of the horses. 
Their middle pieces were good, though some of 
them might have been better let down behind 
the forearms, which gave them a leggy appear- 
ance, and in several cases the feet were thin and 
badly shaped. It must, however, be mentioned, 
in justice to the horses, that the majority of 
them were very old when the writer enjoyed 
the privilege of going over the Herrenhausen 
establishment, which was the only one in the 
world, with the exception of tliat at Bushey 
Park where the royal creams are bred. For 
the most part, the Hanoverian horses were 
famous for their excellent tempers, but, on the 
other hand, the exceptions to the rule were, 
usually, extremely savage. The breeds were 
notable for their longevity as well as for the 
peculiarity of their colours, and it is greatly to 
oe regretted that the famous White Horse of 
Hanover should have been allowed to die out, 
and that the English stud is the only one con- 
taining Isabels or creams. [v. s.] 
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HArd OhMS#« — The fundamental differ- 
ence between hard and soft cheese is broadly 
that of pressure instead of gravity in the pro- 
cess of making hard cheese of any kind. But 
there is one famous exception that may be cited, 
viz. Stilton cheese, whi^ is a hard cheese not 
subjected to external pressure ; but it must be 
borne in mind that Stilton is pretty near to 
the line which divides hard cheese from soft 
cheese, but lies much nearer even to Cheshire, 
for instance, than to Camembert. The pressing 
of hard cheese, done to consolidate it into a com- 
pact form and to make it imrd, expels the rest 
of the whey quickly, and in so doing reduces 
lactic fermentation and admits of slow ripening, 
as well as of deferred decajr. 

But the pressure to which hard cheese, other 
than Stilton and Gorgonzola, is subjected does 
not wholly stop fermentation. The action of 
lactic acid in the cheese is continued, though 
slowly, during the ripening process, and performs 
a service that is not dispensable from a perfect 
ripening of cheese. Trained cheesemakers of to- 
day regulate and control the action of lactic acid, 
before as well as after coagulation, because a 
good servant may readily develop into a bad 
master, and a hard cheese may become a dry 
cheese too, that will not ever ripen as cheese 
ought to do. If a hard cheese — a (Cheshire, a 
Cheddar, a Derby, or a Leicester, or any other 
English cheese of the class — half ripened or less, 
shall emit a faint acid odour in a trying-iron when 
bored, we may calculate that the lactic ferment 
is slowly doing its work and that the cheese will 
ripen well. 

One of the predominant merits of scientifically 
made hard cheese, in which the lactic ferment 
has been judiciously employed, is its immunity 
from early decay. Soft cheese does not enjoy 
this immunity. And it follows that an owner 
of a first-class dairy of hard cheese, be he farmer 
or dealer, is master of the situation, for he can 
hold keeping cheese until a favourable oppor- 
tunity occurs to sell it. And a perfectly made 
cheese of this description is a better and a nicer, 
and altogether a more excellent food at sixteen 
months old than at six, and even— in many cases 
where the experiment has been made — at two 
years old than at one. fj. p. s.J 

Harden inif OfF, the process of inuring 
plants to a lower temperature than that in which 
they have been previously grown. The gardener 
is often compelled to employ excessive heat to 
induce seeds to germinate quickly, cuttings to 
strike root, or to force on plants for a special 
purpose. Their removal at once from a high 
temperature to one considerably lower would m 
harmful; he therefore places them for a few 
days in a temperature a few degrees lower, re- 
peating this until the plants are hardened suffi- 
ciently to bear the position for which they are 
finally intendeds [w. w.] 

Hard Fesoua Grass {Festuca duriutcula) 
is a perennial species like Meadow and Tall 
Fescues, but unlilce these the leaves are bristle- 
like, and the spikelets of the ear have long beards 
or awns. The grass grows naturally on dry hill 
pastures, and in the Highlands ascends to a height 
of 2700 ft. Its whole habit, indeed, shows marks 


of adaptation for a life of the hardiest kind. 
The leafy shoots are packed close together into 
a tuft, so that each shoot protects the other. To 
withstand drought, the leaf-blade is extremely 
narrow and folded along the middle line ; thus 
is produced the hairlike blade with the surface 
reduced to a minimum so as to also reduce the 
loss of moisture from transpiration. For repro- 
ductive purposes, numerous fine straws (culms) 
with panicle ears of awned spikelets are pro- 
duced. The straw is usually about 1 ft high. 
The ear is in fiower about the end of June, and 
the seed is ripe by the end of Jul^. 

Hard Fescue is an important agricultui*al grass 
on exposed dry and unproductive sandy soils 
where better grasses do not readily grow. Its 
low habit of growth makes it suitable for pasture 
rather than for hay. Sheep are very fond of it, 
and on many hill pastures, along with Sheep’s 
Fescue, it forms the bulk of the nerbage, yield- 
ing early and late pasturage. By reason of its 
tufted mode of growth it should be sown along 
with plants of a creeping habit, such as white 
clover and Smooth-stalked Meadow Grass (Poa 
^atensU), To sow a whole acre with Hard 
Fescue, about 18 lb. of pure germinating seed 
is required. For mixtures on good lancT, 1 or 
2 lb. may be used for forming bottom her- 
bage. The yield is very low at first, and by 
the third year the grass is at its best See 
Fescue Grasses. 

[a. n. m‘a.] 

HardheAdi the popular synonym for Knap- 
weed or Centaurea nigra^ a common weed in 
pastures. See Centaurea. 

Hardwoods are those kinds of timber trees 
whose wood offers a considerable degree of re- 
sistance to the penetration of another body (e,g. 
a nail) into its substance, in comparison with 
the decreased resistance offered by other kinds 
consequently known as softwoods. From a 
technical point of view, however, this definition 
is rather lax and indefinite, because any one 
kind of wood may exhibit a varying degree of 
hardness when operated upon by different kinds 
of instruments, such as a knife or a plane work- 
ing parallel to the fibre^ or an axe, saw, turn- 
ing-lathe, or rasp working at right angles to 
them. Tlius a nail driven in following the run 
of the fibres has nothing like the same resistance 
offered to it as when it is driven in at n^ht 
angles to them. As some convenient classim^- 
tion is desirable, however, the following gives 
for our common woodland trees and shrubs a 
rough general approximation, notwithstanding 
the great variations shown in different parts of 
the tree, and the disturbing and obscuring in- 
fluence exerted by the fissibuity or the apparent 
degree of hardness. Veiif hard: barberry, W)x- 
wood, privet, dogwood, hawthorn, blackthorn ; 
hard: robinia, maple and sycamore, hornbeam, 
wild cherry, pedunculate oak, yew ; moderately 
hard: ash, holly, plane, plum, sweet chestnut 
elm, beech, sessile oak; and in minor degree, 
among conifers, the kinds having a distinct 
heartwood, larch, pines (though Weymouth pine 
is usually soft), and Douglas nr to a less extent; 
eoft: horse-chestnut, alder, birch, hazel; spruces, 
silver firs, Thuja, hemlock, Weymouth pine> 
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juDiper; ver^ iofi: all poplai^ most willows, 
and lime; S^uoia, Cryptomeria. As a general 
rule, heavy kinds of wood are also usually hard; 
and for one and the same kind of wo^, the 
hardness (as also the durability and the general 
quality) increases with the specific gravity and 
with the strength and cohesiveness of the woody 
fibres. In conifers, hardness is increased by the 
degree of resinousness, and this is especially the 
case when the annual rings are narrow. In 
trees the older wood is harder than the younger 
wood; and dry, well-seasoned wood is genenuly 
(though not always) harder than green, un- 
seasoned timber — although hard and heavy 
woods like oak, beech, maple, and sycamore are 
easier to work when moist than when dry. 
Having special regard to sawing, where the saw 
acts at right an^es to the run of the woody 
fibres, the hardest woods to work are the soft- 
woods. Thus pines, spruces, and silver firs, 
which are not tough woods, are the easiest to 
saw; then come larch, oak, alder, maple, and 
sycamore; while the hardest of all in this respect 
are the tough softwoods, poplars, willows, lime, 
and birch, the sawdust from which is also more 
apt to clog the action of the saw. In felling 
with the axe, the apparent degree of hardness 
increases as tlie stroke approaches a direction at 
right angles to the run of the fibres; while the 
more obliquely the stroke is given, the less is 
the resistance offered by the fibres, owing to the 
cutting being then also to a slight extent com- 
bined with splitting, so that the ultimate effect 
appears to overcome the resistance better. 

[j. N.] 

Hardy Plants.-— The term ‘hardy’ is of 
relative significance. A plant may be hardy in 
the warmer parts of the British Islands and re- 
quire protection in the north and midlands. Or 
it may be hardy in a favoured position and suffer 
from cold in another position in even the same 
garden. Truly hardy plants in this country are 
those which live permanently in the open air in 
all parts, such as hawthorn, oak, willow, gorse, 
heather, cabbage, rhubarb, wheat, and clover. 
Other plants commonly accepted as hardy but 
which cannot bear this test are aucuba, peach, 
magnolia, hollyhock, &c. [w. w.] 

Ha.r9 border Roden tia; sub-order Dupliciden- 
tata; family Leporidae). — The Brown Hare {Lepus 
europceut^ Fallas), known in parts of Scotland 
and northern England as the Mawkin, is too 
well known to require detailed description. The 
usual weight of an adult female, which is some- 
what larger than the male, is from 7 to 9 lb., but 
the aveiage weight is higher in Scotland than 
in England. The heaviest hare on record was 
shot at Longwithen, near Morpeth, by Mr. 
Robert Henderson, and weighed 13^ lb. (Field, 
Oct. 28, 1876). In 1886 Mr. Millais shot three 
at Mur^ly weighing 11, 11|, and 12 lb. The 
species is indigenous to the whole of Europe as 
far east as the Caucasus, except northern Russia, 
Scandinavia, Ireland, the western isles of Scot- 
land, and Orkn^ and Shetland; but hares have 
been introduced and naturaliW in nearly all 
these regions. 

Unlike the blue hare, the brown hare never 
burrows, but couches in a well-defined bed or 


‘form’ among heather, fern, or whins, on open 
pasture, bare fallows or ploughed land, or in 
woods. In all these varied positions the gritzled 
tint of the coat, caused by the grey under -fur 
showing through longer hairs of a ruddy tint, 
blends so closely with the environment as to 
require a practised eye to detect a hare in its 
form. The full, bright eye, with its yellow iris, 
is generally the feature that l)etray8 the animal 
to untrained vision. Young hares are called 
leverets ( = Old French Isvrette^ from the Latin 
UpiUy UporU), 

The Jiare is crepuscular and nocturnal in habit, 
coming out to feed at dusk and returning to its 
form at dawn ; but in spring, when the bucks 
are courting, they are active at all hours, follow- 
ing each other at a sober, meandering pace, 
occasionally interrupted by fierce encounters, 
whence the adage, ‘ mad as a March hare’. The 
female breeds during all summer, and late into 
autumn if the weather is mild, generally pro- 
ducing two to five in a litter, though in southern 
England as many as seven or eight are some- 
times found. Three leverets is the commonest 
number of a litter; but the Rev. E. A. Woodruffe- 
Peacock writes: ‘Every foetal hare 1 have opened 
has held five young ones* (The Cultivation of the 
Common Hare, p. 7). 

Hares, says Mr. Millais, are more fastidious 
in diet tlian rabbits (Mammals of Great Britain 
and Ireland, vol. iii, p. 7), but they eat largo 
quantities of growing corn, sown grasses, and 
clover, compensating to some extent for the 
damage done to these crops >>y their partiality 
for dandelions, sow - thistles, and some other 
weeds. Turnips and mangolds are attacked also; 
but the work of hares on these roots may always 
be distinguished from that of rabbits, inasmuch 
as hares peel off the rind and leave it lying, 
w'hereas lubbits eat rind and all. They are very 
destructive to newly planted trees, and in hard 
weather will bark asn and beech trees of con- 
siderable size. 

The flesh of the bare is brown and succulent; 
but it was forbidden under the Mosaic law be- 
cause ‘the hare cheweth the cud but divideth 
not the hoof’ (Lev. xi. 6). This appears to be 
a mistake, arising from the habit of this animal 
of grinding its teeth when at rest, probably to 
keep them from growing too fast, as the teeth 
of all rodents have a tendency to do; but Mr. 
Drane of Cardiff, who has kept tame hares for 
many years and contributed much to our know- 
ledge of the animal’s habits, states that it makes 
an invariable practice of devouring its own ex- 
crement, even when plentifully supplied with 
its favourite food. He accounts for this by the 
hypothesis that during the night the hare crams 
its stomach with more food than can be digested 
in one operation, and nature, determined that 
‘ nothing be lost’, prompts the animal to paM it 
a secona time over the digestive tract. Possibly 
this may be only a morbid action induced by 
confinement. Caesar states that the Druidla 
would not eat the flesh of hares. 

Hares have been highly prized as beasts of 
the chase in all ages. In this country they are 
hunted with harriers, coursed with greyhounds, 
and shot During the first twenty years after 
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the pairing of the Ground Ghime Act (1880), which 
conierred upon tenants an inalienable joint 
right with the landlord to hares and rabbits, 
hares diminished very much in numbers, becom- 
ing almost extinct in many districts; but of late 
they have been allowed to increase again in most 
counties, though not to the former excessive 
amount. Mr. Millais mentions that at Lynx 
Wood, near Newmarket, 680 hares were shot in 
one da^, and 1600 in three days. 

Subject to the tenant’s joint right, hares are 
protected under the Game Laws, but there is no 
statutory close time for them in Great Britain, 
although, like other game, they may not be 
killed on Sundays or on Christmas Day, neither 
may they be exposed for sale from 1st March 
to Slst July inclusive. In Ireland the close 
time for hares extends from 2l8t April to 11th 
August inclusive, but the Lord-Lieutenant has 
power to alter these dates in different counties. 

Hares are proverbially fleet, but tlie relative 
shortness of their fore legs disqualifies them 
from running downhill and from attaining their 
highest speed on the flat. When coursed by 
greyhounds, they invariably run up an incline 
if possible. 

The Mountain or Blue Hare {Lepus 
Linn.) bears a general resemblance to the brown 
hare, but is somewhat smaller, its average weight 
not exceeding 7 lb. In colour it is very differ- 
ent from the other, the general hue in summer 
being brownish-grey, changing to slaty-grey in 
autumn and to pure -white in winter, the ear 
tips alone remaining black throughout the year. 
Its geographical range is greater than that of 
the brown hare, for it extends as far east as 
Japan, as far west as Iceland, and as far south 
as the Pyrenees. In North America its place 
is taken by a closely similar but somewhat 
larger species known as Lepus arcticus. Indi- 
genous to the mountain ranges of Scotland, it 
may be looked for in the northern parts of that 
country on any uncultivated ground above 600 
ft altitude, and it has l>een successfully intro- 
duced to suitable parts of southern Scotland and 
of England and Wales. It is exceedingly numer- 
ous in the central Highlands, upwards of 1100 
having been shot in one day on the high ground 
about Loch Ericht in 1896. Hybrids between 
blue and brown hares are not infrequent. 

The blue hare burrows like a rabbit, but not 
so freely nor so deep, using such shelter chiefly 
as protection against its arch-enemy, the golden 
eagle. The female produces three to five leverets 
in a litter, and places them either in ‘forms’ 
on the open ground or amon^ rocks. Heather, 
grass, rushes, and various kinds of moss form 
the staple diet of blue hares, and farmers have 
no reason to fear injury to arable land from them. 
The characteristic change of colour takes place 
in the hair of the animal, just as it does in the 
lumage of the ptarmigan, and is not wrought 
y shading the old hair, as is the case with the 
Ajnerican Eepus aroticiu. The flesh of blue hares 
is not so highly esteemed by most people as that 
of brown hares, being somewhat more dry in 
texture, but it makes excellent stews or soup. 

The native Irish hare was formerly distin- 
guished by Yarrell and other naturalists as a 


distinct species under the title of Lmnu hihemi- 
cus\ but it is now classified as a sub-species or 
permanent variety of the blue hare, and named 
Lepus timidus hihernicus. It is slightly larger 
tlian the regular blue hare, having been known 
to attain a weight of 9 lb., and is redder in the 
coat. It does not change to whit6 in winter 
so regularly as the blueliare, some individuals 
making a complete change, others becoming pie- 
bald, and others again making no change. There 
is a buff or yellow-coated variety which is said 
to retain the same colour throughout the year. 
Irish hares have been established in the Island 
of Mull, but other endeavours to introduce it to 
Great Britain do not appear to have succeeded. 
In habits they are identical with the blue hare, 
and are found in all the mountainous parts of 
Ireland, but are nowhere now very numerous. 

[h. m.] 

Harebell. — The Harebell or Bluebell of 
Scotland is known to botanists as Campanula 
rotundifiora. See Campanula. 

Harehuntlng:. — - Master Nicholas Cox, 
writing his Gentleman’s Recreation before 1674, 
declares that ‘of all chases the hare makes the 
greatest pastime and pleasure’, and places it 
third in importance of beasts of the cliase ; al- 
though, he observes, ‘ by old foresters it is called 
the king of all beasts of venery’. Foxhunters 
sometimes speak with good-humoured contempt 
of harehunting as ‘thistle-whipping’; but the 
popularity of the sport is attested by the fact 
that there existed at the close of the 19th cen- 
tury 119 packs of harriers and 48 packs of beagles 
in England and Wales, 2 jmcks of harriers in 
Scotland, and 28 in Ireland. No doubt these 
included several scratch packs; but on the other 
hand there are many old-established kennels 
where the breeding, feeding, and condition of 
the hounds have been as carefully attended to 
for generations as in any pack of foxhounds. 
But the expenses of a pack of harriers are far 
less than those necessary for hunting a country 
with foxliounds. Five-and-twenty couple of 
hounds suffice for hunting five days a fortnight; 
the master usually carries the horn himself, in 
which case he will only require two men to look 
after the pack — a whipper-in and a kennelman. 
There are no covers to oe maintained, no earth- 
stopping to be done, no dara^es to game or 
poultry to be dealt with. While the master of 
foxhounds is a servant of the hunting public, 
the master of harriers is his own master, requir- 
ing only the goodwill of owners and occupiers 
over whose land he hunts. He is spared the 
difficulties w’hich the foxhunter encounters with 
non-hunting owners about preserving foxes, for 
it is an old saying that the harehunter is best 
suited by the certainty of finding one hare and 
the chance of finding a second. ’Too many hares 
make hounds wild and careless, and they are 
continually changing from one to another. 

Harriers of the oldfashioned breeds, viz. the 
southern hound, the rough-coated harrier, and 
the blue-mottled hound of the Weald of Sussex, 
are now seldom brought into the field. Packs 
usually consist of small thoroughbred foxhounds, 
standing 20 to 21 in. high. They are generally 
hunted in mixed packs, not, as in fouunting, 
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in separate dos and bitch packa Foxhounds, 
bein^ more hi^ly strung than refimlar harriers, 
require very quiet handling in the field, with 

r ring use of horn or voice. As the scent of 
hare is much feebler than that of the fox, it 
is essential that the pack should be level, so as 
to carry a good head. The tendency of the hare 
is to run in wide circles round its native fields; 
it is only occasionally that she can be pressed 
out of her country and a good point-to-point 
run obtained. It is, therefor^ of even greater 
importance than in foxhunting that hounds 
should not be pressed upon or ridden over. 
Where the master hunts the pack himself, and 
where considerable fields assemble, as often 
happens near large towns, a field-master should 
be appointed to keep order among the riders. 

Beagles should not exceed 16 in. in height. 
The principles of hunting with them are similar 
to those with harriers, but their speed being 
much less, huntsman, whipper-in, and field 
should all be on foot. [h. m.] 

Harttlipi a malformation due to arrested 
development in the region of mouth and nostril. 
In the mammalian embryo an external fissure 
extends on each side from the corner of the 
mouth aperture to the nostril. In most cases, 
with the development of the nose and the upper 
lip, this fissure is quite closed up; bu^ as an ab- 
normality, the connection may persist on one 
side or on both sides, and this is called harelip. 
The name obviously refers to the state of affairs 
normal in the hare (and a few other mammals) 
in which there is a median cleft extending 
through the upper lip to the nostrils. In some 
breeds of dogs the aonormality has become, so 
to speak, normal, and is associated with a split 
nose and a cleft palate. It seems that harelip 
in the embryo may be induced by a lack of nutri- 
tive power in the mother, and it is to be thought 
of as an arrest of development before the associ- 
ated parts have attained their normal finished 
form. [j. A. T.] 

Hares— Dama^ to Woodlands.— 

Hares {Lepu9 timidtu) sometimes do a good deal 
of damage in nurseries and young coppices and 
plantations, more especially where fields are in 
the vicinity. But the injury is seldom concen- 
trated like that done by rabbits, and it can easily 
be distinguished from this by the larger inden- 
tations. The trees chiefly attacked are soft or 
smooth-barked kinds, such as hazel, ash, maple, 
sycamore, Bobinia, elm, and beech, while in 
orchards, apples are more attacked than the 
other fruit trees. The only method of adec^uately 
protecting nurseries and young plantations is 
wire-netting as required against rabbits. In the 
Scottish Highlands the Blue Hare (Z. variabilU) 
can commit serious damage in young planta- 
tions during frosty weather when snow lies on 
the ground, unless prevented by wire -fencing. 
See also art. on Game — Damage to Woodlands. 

. [j. N.] 

Hari^y, William (17651-1830), a man 
of boundless resource and business enterprise. 
Bom and bred in the countiyr, he early con- 
ceived an attachment for agricultural pursuits, 
which he turned to such gS)d account in after 
life. His first business was that of a weaver, 


the different branches of which he learnt at 
Kinross and Perth. Coming to Glasgow in 
1789, he engag^ in the cotton trade, in which 
industry he laid the foundations of a fortune 
which enabled him in 1810 to build the famous 
Harleian Dai^. His many public benefactions 
to the city of Glasgow—the supplying of the 
town with excellent spring water, the erection of 
baths, and the improvements which he effected 
in the baking trade— made him one of her most 
notable burners. But it is as the founder of 
an improved system of dairying that he is chiefly 
notable to agriculturists. At this time milk 
was a luxury in Glasgow, and what was to be 
had was of very poor quality. Produced amid 
squalid surroundings and liberally adulterated 
with water it was almost unfit for human con- 
sumption. To supply the demand of an increas- 
ing population for new milk produced under 
sanitary conditions and at a reasonable price, 
Harley in 1810 erected the Willowbank Dairy. 
The first cow-house held 24 cows, but as the 
demand increased additional buildings were 
erected, till in the year 1814, 300 cows could 
be accommodated. At one period the stock 
actually amounted to 260 heaa. So admirably 
were the buildings constructed, so liberally were 
the cows fed ana attended to, and so healthful 
were the surroundings, that the fame of this 
dairy spread all over Britain and Europe. It 
was visited by the most distinguished nobles 
and even European princes — the Emperor of 
Russia and his brother the Grand Duke Michael, 
Archdukes of Austria, and other German princes 
— flocked to see it. In arrangement, ventilation, 
lighting, and structural details the Harleian 
dairy was a model of perfection, and far sur- 
passed anything of its kind in Europe. Regu- 
larity, order, and cleanliness were tnree inais- 

S msable requisites peremptorily insisted on by 
arley. Bfe demonstrated the success of the 
soiling system, kept a weekly record of each 
cow's milk, and also a rough record of the 
quality. In this respect his ideas were in ad- 
vance of his time, but he showed very clearly 
that attention to such essential points was the 
basis of successful dairying. He may indeed be 
said to be the pioneer of the modern dairy 
industry. In 1829 he published a book. The 
Harleian Dairy System, in which he describes 
the buildings and the workings of his system. 

J R. H. L.] 
for both 

light and heavy horses on the tarm. In fact, 
where all kindfs of farming are included there 
is a considerable range, as, apart from horses 
used for heavy farmwork and for the farmer’s 
own use, there is light roadwork, such as milk 
carriage, fruit and vegetable conveyance, to be 
provided for. The outfit for horses used for 
neavy work varies somewhat in different dis- 
tricts. There are counties, especially where there 
is much heavy land, where the horses are still 
driven tandem or in single file in preference to 
the more ordinary pair abreast; and in some 
counties, especially where much woodland pre- 
vails, involving frequent hauling of timber and 
underwood, single-snaft wagons are practically 
always used to tne exclusion of those with doable ^ 
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shafU. Local custom and tradition have an influ- 
ence in the shape of some of the parts of hame^ 
but in all there are not man^ pieces, the main 
ones being the bridle and reins, the collar and 
hames, and the saddle iivith attachments; or 
where chain work is done, no saddle, but in its 
place a back band and hip straps to carry the 
chains— though these are often not used in ordi- 
nary team work. The most important piece 
of harness is the collar, which should be well 
fitting and firmly but smoothly stufled, other- 
wise shoulder galls and sore withers, rendering 
the horse temporarily unworkable, result. Many 
horses flinch in their draught and are shy pullers 
at a deadweight from liabits contracted when 
wearing ill-fitting collars. If ill-fitting, it is 
difficult to fix the hames so as to place them in 
the proper line of draught. Collars should be 
fittea with a back loop at the top for attaching 
the crouper, and with straps to couple them with 
ehe saddle. In some districts rain snields — called 
Miousings’ — are fitted to the collar and in some 
to the hames. Frequently these are used merely 
for ornament, but their real purpose should be 
to keep rain from getting between the collar and 
the horse’s neck. Horses with shoulders liable 
to become wrung will often work best when 
fitted with a breast collar, and it is a wise pre- 
caution to keep one set in a stable in case of 
emergency, as it may frequently save a horse 
lying idle for a lengthenecif period. The hames 
(see Hames) should be well-fitting and easy of 
adjustment. The cart-horse bridle is ordinarily 
simple, and almost always fitted with a strong 
snaffle bit and often with a bearing rein. The 
latter is often too tightly used, as horses are 
cramped from getting their weight into the col- 
lar, but its use is necessary on many occasions 
to keep horses from reaching after food or grow- 
ing crops when it is desirable they should not 
do so. A leading rein or chap rein is neces- 
sary for leading. The saddle should be stoutly 
made, and mainly consists of a wooden tree or 
frame with a deep cross groove to hold the 
back band, to which a weU-stuffed pad is at- 
tached; the saddle is sometimes covered with 
leather and sometimes not; the leather covering 
is more a matter of appearance than of resd 
utility, and in some districts it is never seen, 
except perhaps for the head carter’s team when 
taken out on the road. More important is a 
well-fitting and well-padded saddle, which will 
not injure the back or withers, and will keep 
the back baud or chain from rasing the horse^s 
side. For this purpose an iron ridget is sepa- 
rately placed over tne saddle, suitable pieces of 
chain being attached to support the shatts. The 
crouper is attached to the saddle to enable the 
tail to keep the saddle from slipping forward; 
and this carries the breeching to enable the 
horse to shove back the wagon or cart, the stress 
of backing a load otherwise falling on the saddle. 
When horses are used for ploughing or other 
chainwork the saddle is ordinarily dispensed 
with, as is the crouper in many cases where the 
horses are worked abreast, the only support to 
the chains, apart from their connection with 
the hames, being a back band. The back band 
serves a good purpose in preventing the swing 


of the whipple-trees from wringing the horse's 
shoulders; but if most back b«mds are noticed 
when at work, it will be seen that they do prac- 
tically little good, because they are too long to 
carry the chains, and are placea too forward. In 
fore-horse work, where long chains are neoessaiy, 
and where a crouper is most commonly used, the 
hip straps do serviceable work; but it is more by 
way of safety, for there is not much chance of 
wringing the horse’s shoulders when the line of 
draught is straight; but when pulling upwards, 
as when attached to heavy whipples, the weight 
has to be largely carried on the collar, much to 
the distress of the horse. In single-line work, 
when three horses are tandem the hind horse is 
commonly called the phill, thill, quiller, or coiler; 
the middle horse the body horse, and the front 
horse the fore-horse or leader. The chains for 
the body horse should be made so that there is 
a big link about 2 ft. 6 in. behind the collar, from 
which one chain leads to the body horse’s collar, 
and one to which the fore-horse chains are hooked. 
If the fore horse is hooked close to the body 
horse’s hames, the tendency is rather to pull its 
hames out of the collar than to assist draught. 
In a like manner the phill-horse chains should be 
provided with double ends if they are to be used 
with a fore horse. Harness being largely of 
leather should be kept well oiled, and repairs 
should be kept well up. It is a good practice 
to keep a hide of white leather to supply means 
for temporary repairs, but all harness should be 
overhauled by a harness maker once or twice a 
year; on large farms it is usual for the harness 
maker to visit the farm to make repairs twice a 
year. For light horse work, practically all the 
harness is of leather, leather traces taking the 
place of chains for draught. The quality of 
leather and the nature of the fittings largely 
regulate the cost. Inferior leather makes un- 
satisfactory harness, and poor harness is very 
dangerous. In purchasing harness it is advis- 
able to go to makers of good repute. There are 
few districts where there are not makers who 
can be depended upon to supply good harness 
at a reasonable price. [w. j. m.] 

Harness Horses. — The expression * har- 
ness horse’ is one that obviously applies to 
all animals which are used for the purposes of 
draught, and it is usual to divide them into two 
classes, namely, the light and the heavy, which 
in turn are subdivided according to their breeds. 
In this country the principal varieties of light 
harness horse are the Hackney, the Cleveland 
Bay, and the Yorkshire Coach-horse; the Shire 
horse, the Clydesdale, and the Suffolk being 
included in the list of heavy harness horses. 
Across the Atlantic the distinction drawn is 
different, as the Trotter and his immediate de- 
scendants compose the light-horse section, the 
Hackney being relegated to the heavy brigade. 
Regarding the light harness horses of the pre- 
sent day, there can be little doubt but that they 
are more bloodlike and elegant tluin those of 
a bygone period, the reason for this being that 
the roadways nowadays are far more level and 
easier for draught purposes than they used to 
be, whilst the vehicles which have to ne drawn 
are veiy considerably lighter and easier to move. 
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Henee the horee-breeden of a century ago and 
more, commenced to appreciate the value of ihe 
Eaetern blood which beyond all doubt flows in 
the veins of many a H^kne;^ which traces his 
genealogy back to Flving Childers, whilst it is 
an indisputable fact that the Yorkshire Ooacher 
owes his origin to a cross of thoroughbred and 
Cleveland Bay. With regard to the neavy har- 
ness breeds the case is quite different, for evi- 
dence in plenty is forthcoming to prove that 
they are at least as heavy again as were their 
ancestors; indeed, so far back as the days of 
King John, British monarchs interested them- 
selves in the importation of large-sized stallions 
from the Continent— principally Flanders — their 
object being to increase the stature of the horses 
of this country. 

It is, however, the light harness horse which 
has to be dealt with in the scope of this article, 
and such being the case, the decided opinion 
may be expressed that the Hackney above all 
other breeos is the one which is entitled to the 
most respect. His action alone would ensure 
this, but there are also such points as shape, 
make, carriage, and courage to gain him popu- 
larity. Up to a comparatively recent date, tnat 
is until about the early 'eighties, it was not 
customary to encourage the Hackney which ex- 
ceeded 15 hands 2 in height, indeed the condi- 
tions of entry at the Royal Agricultural Society's 
Show deban^ Hackneys exceeding that limit 
from competing. This obviously placed the 
breed at a disadvantage with the Cleveland Bay 
and Yorkshire Coach-horse; but a change in the 
regulations removed the cause of grievance, and 
now Hackneys of 16 hands are quite commonly 
met with, and frequently command sensational 
prices. 

The great qualification of a high-class harness 
horse is action, as, without this, an animal, no 
matter how good-looking he may be, is not likely 
to be regarded as valuable. High, that is to say 
exaggerated, fore action, however, though es- 
sential to success in the show ring, is not usually 
associated with an ability to get through a great 
deal of work, as the feet and legs of a sensational 
mover must necessarily suffer from the effects 
of concussion if the horse is worked on a hard 
road. Many high movers, moreover, possess a 
bad hind action, owing to an inability to flex 
their hocks properly, and are thus decidedly in- 
ferior in their action. What is really required 
of a harness horse which is required for work, 
and is also desired to look well, is an all-round 
level mover, which uses shoulders, knees, pas- 
terns, stifles, and hocks with some degree of 
uniformity, and so gets over the ground smoothly 
without injuring his hoofs, or pottering about 
with his knees almost up to his bit, and put- 
ting his feet down only a few inches in front of 
where he picked them up from. The head of | 
a harness horse should be of medium strength, 
a very small head looking out of place when 
adorned with blinkers; the neck should be of 
fair length and not too heavy, and if the shoulders 
slope nicely the action will be easier than it 
would be otherwise, though for the purposes of 
heavy draught it is better that they should be, 
comparatively speaking, straight, as the short 


shoulder is usually the broader one and carries 
more muscle, whicn, though it reduces the speed 
of the horse, adds considerably to his power. 
The chest must be deep so as to provide plenty 
of room for the heart and lungs, and if speed 
is not essentUl it is better to be fairly broacL 
whilst the ribs must be well sprung behina 
the arms, the back short, the loins (mp, and 
the quarters long and level, the tail being set 
on high, and carried a little up when the horse 
is set going. The fore legs should be short, 
with plenty of muscle on tne arms, and heaps 
of nice flat bone below the knee, the fore feet 
being rather large and of the same size. The 
quarters should carry plenty of muscle, the back 
legs being rather bent at the stifles, with large, 
clean hocks. The latter ought not to turn either 
in or out, nor should they be too much bent, as 
if they are the propelling power of their owner 
is diminished. Colour, of course, is a matter of 
opinion, but for large carriage horses there are 
none to excel bay, brown, or black. Unfortu- 
nately of late years the vast majority of Hack- 
neys are chestnuts, and hence many persons who 
would otherwise use them are reluctant to do 
BO. The great foreign breeds of light harness 
horses, su^ as the Holsteins, Oldenburghs, and 
Frieslands, are mostly of good sound colours, 
and being for the most part good-looking horses 
with plenty of useful action, they are largely 
used for carriage purposes in this country. One 
more point about the harness horse must be 
alludea to, namely, manners, for unless a horse 
is good-tempered, well broken, and readily sub- 
mits to the will of his driver, he is comparatively 
valueless, no matter how good-looking, or how 
fine a mover he m^ be. [v. s.] 

Hftrpiilua. — This name is applied to a large 
group of ground beetles. The mature insects 
prey upon other insects, and are also credited 
with injuring growing plants, such as the ears 
of com, but of this there does not seem to be 
much proof. The presence of numbers of these 
beetles on cultivated land may only point to 
the opportunity given by the loose soil for the 
insects to hide away during the daytime, as they 
are nocturnal in their habits. It is well known 
that the beetles enlarge any small holes in root 
plants so as to get protection to themselves when 
resting; these holes admit moisture, and thus 
cause injury to the crop. The larvee, on the 
other hand, are known to feed upon the roots 
of various plants. [j. J. F. x. K.! 

Harrier.— It is not a very easy task to dis- 
tinguish between some Harriers and some Fox- 
hounds in the present day, owing to the fact 
that some old characteristics of the former breed 
have been lost entirely, and the recognized height 
considerably increased. A very conspicuous 
point of the Harrier of the past, namely, a rather 
heavy head, has almost entirely disappeared, and 
hence the similarity to the Foxhound which is 
apparent in some packs is very noticeable. That 
the two varieties poss^ a common origin is a 
matter upon whicn opinion can scarcely differ, 
as no doubt they both strain back to the old 
Southern hound of our forefathers, a most valu- 
able hunting breed. 

The increase of height in the HArrier, though 
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it may be regretted by some, is the result of the 
difference that exists, between now and the past, 
in the nature of some countries over which Imres 
are hunted, as in some parts where the quarry 
is strong it is quite possible for a hare to run 
right away from an undersized pack, which 
could not go fast enough to keep within fields 
of her. It may be remarked, too, that it is by 


no means an uncommon occurrence for a pack 
of Harriers to be used in some countries for 
an occasional run after a fox, and hence once 
more the necessity for possessing hounds which 
can gallop. 

The close connection which exists between the 
Foxhound and the Harrier does not necessitate 
an extensive description of the latter breed, as a 
reference to the description of the points of the 
Foxhound will convey the infor- 
mation required. At the same 
time it may be remarked that the 
Harrier still in many instances 
is a, comparatively speaking, 
heavier-headed hound than his 
bigger relative ; whilst the fact 
that the old blue mottled colour 
is still recognized in his case, 
though it is not by any means 
so common as it used to be, 
provides another point of dis- 
tinction between the two breeds. 

The average weight of a Harrier 
is about 65 lb., and about 22 in. 
is the average h^ht. [v. a] 

Harrow. — Harrows are mainly surface- 
working implements, employed to produce a fine 
surface tilth and to cover seeds after sowing or 
drilling; they, however, perform other work, and 
there is a considerable number of different tyms 
constructed to do special work. So far as arame- 
land work is concerned they may be regarded 
as light cultivators with many tines, not pro- 
vided with wheela Cultivators practically always 
have wheels, and there are some implements to 


which the name harrow is applied which have 
wheels, which would be better aescribed as culri- 
vators, as they are used as cultivators to break 
up land to greater depth than is usually ex- 
pected of a harrow. The frame of the ordinary 
seed harrow is now practically always made of 
iron, and is constructed so as to form diamond- 
shaped interspaces, the points where the bars 
cross being slotted to hold the 
tines, which also brace the frame. 
In this way no two tines follow ex- 
actly in the same place, and prac- 
tically every portion of the surface 
is scratched. Usually three of 
these zigzag harrows are worked at 
once, being attached to a draught 
pole or bar on which is the draught 
chain to which the whipple-trees 
are hooked. These harrows are 
made in several sizes, from a light 
one-horse set for harrowing in 
small seeds, or for a last harrow- 
ing after other harrows, to heavy 
four-horse sets for pulling down 
coarse furrows on heavy land. 
Wooden harrows are fast disap- 
earing, and in many districts 
ave done so entirely, and it is 
certain that they are not so econ- 
omical to work as are modern har- 
rows. They remained popular on 
heavy clay soils because their 
weight tended to make them force 
their way into stiff furrows, but 
this is better done by sickle-tine cultivators 
or harrows. An exception in favour of wooden 
harrows may be made in respect to the use of 
very light sets for covering seed on light sandy 
soils, where lighter harrows than those made of 
iron are desirable ; such harrows are found in 
Suffolk, where a set will cover a breadth of 20 ft. 
or more, and be easy work for two horses. As 
a rule, seed harrows have straight tines, as they 


are wanted to smother the soil over the seed 
without disturbing it. Slightly curved tines are 
sometimes used on harrows to work land, but 
as they are short, and tend to make weeds collect 
and block against the frame, the straight ones, 
which are less liable to do so, are genemly pre- 
ferred. Rotary harrows are occasionally uW, 
and work effectively. In these the fiwe is 
circular, and the draught is taken from a hinge 
working round a central vertical arm. A hori- 
zontal arm carrying an adjustable weight slightly 
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Pig. 2.— 1>H11 or SaiMle ihtped Harrow 

horses causes the harrow to rotate, thus giving 
a lateral as well as a forward motion to the 
tines. Sometimes one large or two smaller har> 


rows are used. In spite of the more thorough 
working, they have not come into general use. 
SaddU-back harrow are used for harrowing 
ridges laid ud for TOtatoes or roots, to which 
their shape adapts them, and are very effective 
and in common use. The Norwegian harrow is 
practically a rotary cultivator: two spindles are 
mounted on a frame, and these ea^ carry a 
drum into which are fixed a numW of curved 
tines; the forward motion causes these to rotate, 
and in doing so they pierce the ground; the 
same harrowing thus gives a forking or comb- 
ing treatment, lifting out couch or other weeds. 
As the two drums are placed sufficiently near 
for the tines on the hinder one to pass between 
the tines of the drum in front, the implement 
is self-cleaning. There are many good features 
in the Norwegian harrow, but it is not exten- 
sively used. Sickle-tine harrows are now made 
with slide guides or other adjustable contri- 
vances for regulating the depth of cultivation. 



Pig. 3 — Howard’i Plexible Orasi Harrow. Can be worked either Bide up, to use the long or abort point#. 


They are chiefly used for working down fur- excellent work when breaking up temporary or 
rows, but are not well suited for covering seeds, pennanent pasture, as they cut the turves and 
Flexible harrows are now made in many forms, masticate them. They are also suitable for 
and there is a great increase in the extent of working down land under ordinary conditions, 
their use, especially on arable 
land. Being light and effec- 
tive they are well suited to 
work down land, cover seed, 
collect couch, ana destroy an- 
nual weeds such as charlock; 
moreover, they are effective 
grass harrowa This type 
IS associated with Parmiter 
of Tisbury, who introduced 
them ; they differ from flex- 
ible, chain, or link harrows in 
that they are provided with 
sharp cutting tines. Steam 
harrows, or harrows used in 


fig 4.^Bsll’« Twitch or Drag Harrow 

ingdown coarse furrows th^ 

for use as seed harrowa Steam drag harrows do Drag harrows are stout cultivating harrows 
the work of heavy horse cultivators. Disk har- with curved tines, very commonly used Wheded 
rows, very much used in the colonies, are be- drag harrows are light cultivators with numer- 
ooming increasingly popular in Britain, and do ous small curved tines. [w. j. m.] 
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steam cultivating, are heavy, 
fitted with a stout frame, and 
are better suited for break- 
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Harrowln^^—Harrowing is a mechanical 
form of raking, and is done to cover seeds, pre> 
pare aeedbeds, loosen the surf^e ivhen it is set 
too hard, destroy and collect weeds, and to 8ur< 
face -work pastures. There are many kinds of 
harrows ^see Harrows), enabling the farmer to 
make choice according to the nature of the work 
to be done, but the iron zigzag harrow is by far 
the most commonly used on arable land, as it 
is well suited to follow heavier cultivators in 
ordinary cleaning on seedbed preparing work, 
and works a good width with a m^erate horse 
power ; a set 9 ft. in width will work 1 ac. an 
nour on bad walking, 1^ ac. on fair walking, 
and on haid surfaces, as in harrowing wheat in 
spring, up to 2 ac. an hour. There is no hard- 
and-fast rule to regulate the number of times 
a harrow should be used, because soils differ, 
and conditions at the moment must decide. It 
is a good maxim, in working land from coarse 
condition to a seedbed, to let harrowings and 
rollings alternate; however, rolling may not be 
desired. Skill in directing harrowing is most 
required in the final workings after seeing, and 
Akill is required to know whether a field should 
be left rolled down or be harrowed. Harrow- 
ing affords a great opportunity for controlling 
moisture, as by leaving the surface loose a mulch 
is formed, breaking the capillary action, and so 
leaving moisture aoout the seed or roots; but 
in certain conditions, as when the land is very 
dry, the land may be better rolled down to 
increase the capillarity and bring the moisture 
nearer the surface. Very often much of the 
labour expended in preparing a seedbed is 
wasted by injudicious rolling where harrowing 
would have been more suitable, and vice versa. 
It is to form a mulch and so control the mois- 
ture that wheat is harrowed in the spring. 
Flexible harrows are most suitable for grass 
harrowing, and it can scarcely be done to excess 
provided tlie weather is not frosty at the time. 

[w. j, M.] 

Hartlibf temuoli a prolific writer on agri- 
culture in the middle of the 17th century, when 
he advocated and chronicled the many improve- 
ments in farming which had begun to l>e made 
on an extensive scale. He was the author of 
A Discourse of Husbandrie used in Brabant 
and Flanders; Samuel Hartlib, his Legacie, or an 
Enlargement of the Discourse of Husbandry; 
A Design for Plentie by an Universall Planting 
of Fruit Ti'ees ; and The Compleat Husbandman. 
These books were all published from 1650 to 
1659, and all but the last in the thi'ee years end- 
ing with 1652. Hartlib persistently urged the 
desirability of growing roots for the folding of 
alieep after the Flanders manner, the general 
rowth of clover and sainfoin, attention to gar- 
enmg, and the planting of fruit trees. In his 
Ijegacie he set lorth tne advantages of using 
ch^k, lime, marl, seaweed, fish, woollen rags, 
and poultry manure, as well as ordinary farm 
manure ; he also recommended the ploughing 
in of green crops. [w. r. b.] 

HArvMt. — Using the term in a general 
aense, harvest includes the ingathering of all 
crops and fruits, and is therefore in progress 
during most of the year. It begins with the 


securing of such early hapr cropji as 
trifolium, and clover, and is contiiiiied in the 
making and carting of meadow bay. This work 
is scarcely concluded before the earlier com 
crops, such as rye and winter oats or barley, 
are ready for severance, and then comes the 
principal cereal harvest, which rolls northward 
from the south coast to remote Caithness, Shet- 
land, and Orkney. The British corn harvest 
usually begins about the end of July, and is 
in full swing through August and September, 
but is not concluded in the far north until the 
end of October or later. After the corn harvest 
come the potato, fruit, hop, and rootcrops har- 
vests, which last up to the end of November. 
The word ‘ harvest' is of Anglo-Saxon origin, 
and originally referred to corn alone. It nas, 
however, obtained a wider meaning, and is 
applied to honey and other widely extended 
ingatherings, or even to realization in general. 
Up to the middle of last century, liarvest was 
associated with the sickle and was an arduous 
task, involving much extra labour from Ireland 
and other thickly populated districts. Owing 
to the introduction ot the self-binder, and the 
smaller area of corn grown, it is now much 
more easily performed. The custom of hous- 
ing and feeding harvestmen, and supplying 
beer in the field, has passed away, and tne har- 
vesting of the corn crops now scarcely disturbs 
the routine of a farm, although it still con- 
tinues to be the principal work of the year. 

[j. Wr.] 

Harvest Home and Harveet Oue- 
tomSf the festive celebration and its atten- 
dant ceremonies which from time immemorial 
have been associated with the successful com- 
pletion of the grain harvest Down to the 
middle of the 19th century the Harvest Home 
and other similar occasions of rejoicing — feasts, 
wakes, maypole dances, &c., were kept by the 
rural population with a heartiness which has 
now largely died away. The modern Harvest 
Festival is essentially a service of thanksgiving 
to God for the ingathering of the harvest, when 
places of w'orship in which such services are held 
are decorated with harvest produce, being thus 
q^uite different from the Harvest Home of mrmer 
times. In Scotland the Harvest Home still goes 
under the old name of ‘Kirn’, being so-called 
because a churn full of cream formed an imp^ir- 
tant part of the ceremony, but the wild fi-olic, 
drinking, and boisterous merriment, and general 
oblivion of rank and station with which the 
occasion was wont to be observed, have now been 
superseded by a becoming restraint and social 
deconun. In the north of England the Harvest 
Home is hailed under the designation of Mell 
Supper. 

In the old simple days of Eimland the Har- 
vest Home was such a scene as Horace’s friends 
might have expected to see at his Sabine farm. 
The grain last cut was brought home in its 
wagon called the ‘hock’ cart, surmounted by 
a presumable representation of the goddess 
Cei^ formed of a sheaf with gay dressings, 
while a pipe and tabor went memly in front, 
and the harvesters tripped round singing appro- 
priate songs. 
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**Hirrafi Home, Har?eei Home, 

We hove {tloqfhod, we hoTe eowed, 

We have reified, we have mowed. 

We have bnwi^t home every loa^ 

Hip, hip, hip, Jiarveet Home.” 

In Scotland the last days of the cutting waa 
marked by a contention on the part of the 
workmen in quickness of dispatcn, s^upe of 
three or four each taking a ridge, ana striving 
who would s^t it soonest cut Tlie last sheid 
left on the neld at inputting was trimmed up 
with ribbons, and decorated the festive board 
at night, and part of it was usually preserved 
in the farmer’s parlour for the remainder of the 
year. 

The hospitality of the oldfashioned harvest 
supper was a bond of union between farmers 
ana their workmen of inestimable value, and 
a modified form of its observance should com- 
mend itself to the farmers of to-day. The farm 
labourer readily recognizes such an expression 
j>f goodwill on the part of his master, and in 
turn devotes himself with greater zeal to his 
raaster^s interests. The spirit of commercialism, 
which is becoming more manifest under modern 
conditions of farming, is no doubt essential to 
success, but where it is evidenced in a mean, 
unsympathetic, and niggardly attitude towards 
the workmen, it defeats its aim, and results in 
that mere time and eye service which is becom- 
ing only too common. [j. b.] 

HArvMtlng;.— The first indication of har- 
vest is the blanching or etiolation of the straw. 
It is a misfortune when this change takes place 
too rapidly, but it is watched with keen interest 
and some anxiety. The proper stage for cutting 
com differs with the description of crop, oats 
and wheat being cut before they are dead-ripe, 
while barley is flowed to remain standing until 
the heads turn down and the grain is hard and 
wrinkled- As to the precise time of cutting 
wheat, it is now generally thought that early 
severance is best because the bran is thinner, 
the giain ‘stronger’ from the miller’s point of 
view, the bushel heavier, the straw more nu- 
tritious for foddering, and the risk of blowing 
out lessened. It is also an advantage to clear 
stubbles as soon as possible, in order to prepare 
them for catch crops, for late turnips, or for 
autumn cultivation. It is, however, probable 
that the first four reasons given for early cutting 
may easily be abused, as tney each point to the 
fact that the grain is not yet fully developed. 
Taking them a thin bran may be an 

advantage, but bran is almost as valuable as 
wheat per ton, and is highly nutritious and 
easily separable from the flour. The ‘strength* 
of wheat cut raw is due to the fact that the 
starch granules are not fully developed, and that 
cons^uently the gluten exists in a higher pro- 
portion, not because the grain contams more 
gluten, but because it contains less starch. The 
bushel is heavier because the grain is pinched 
and of smaller size; and finally toe straw is more 
nutritious, partly because it still contains the 
elements of starch which ought to have passed 
into the grain. One of the best treatises ever 
writtmi upon this subject is entitled A Bushel 
of Com, by A. Stephen Wilson (David Douglas, 


Edinburgh, 1883). In this exhaustive work of 
338 pages, the entire subject is cloaely discusMd, 
and the conclusion is in favour of wheat being 
allowed to ripen. For practical purposes it may 
be cut as soon as the grain is firm and pasty 
without being hard, ana the straw may at that 
stage still carry a tinge of green below the bead 
Oats also may be cut too soon, the consequence 
being a light bushel, and in black oats a red 
foxy colour. Oats are more subject to blow out 
than wheat, and this is a good reason for not 
delaying too long. Barley is preferred ripe by 
the-maltste^ as it works kinder in malting, but 
in Bavaria it is cut earlier, when in the striped 
stage. The harvesting of all the cereals is now 
easily accomnlished by the self-binder, which 
does the worx rapidly, eflUciently, and cheaply. 
The difference in cost is not so great as might 
be imagined, as the following will show: — 

i. d 

Self-binder with 4 honee worked 

alternately 5 2 per aore. 

Self-binder with 6 horses worked 

alternately 5 8 „ 

Reaping machine with 4 horses 

worked alternately 7 10| „ 

Reaping machine snth 6 horses 

worked alternately H 3^ „ 

Mowing by hand about 12 0 ,, 

The advantages of machinery are therefore 
substantial from a pecuniary point of view. 
Horses in the above estimate are charged 2j. fid. 
day; but as they are not paid in cash like 
bourers, the amount of money which fiasses is 
very much smaller than when hand labour is 
employed. After severance, the corn is piled 
up in stooks or shocks and allowed to l)ecome 
thoroughly dry, and is then carted to the rick, 
and the total cost of the entire operation ought 
not to exceed 12«. per acre. The sickle is still 
used when crops are laid and twisted, and the 
cost of reaping is then about £1 per acre, while 
the total cost is fully double the above amount. 
’The subject of harvesting is one upon which 
much might be written, especially as regards 
the difficulties which beset the farmer in un- 
favourable weather. The precautions taken to 
secure a uniform colour in barley, and the ques- 
tion as to whether it is better carried loose or 
bound by bands into sheaves, which is generally 
solved upon climatic peculiarities of the country 
or district in which the crop is situated; the 
hooding and protecting of stooks ; the shifting 
of stoo^ to drier ground after min; the use of 
ventilating shafts in ricks; artificial drying of 
straw; and other points, are all worthy of dis- 
cussion. Among tne most important dmnges in 
harvesting is the introduction of labour-saving 
appliances, the most important of which have 
afr^y b^ discussed. Besides the various 
descriptions of reaping machines and binders, 
harvest operations are expedited by loaders, 
which carry the sheaves from the ground to 
the top of the load, and also by elevatoi^ which 
carry them from the load to the summit of the 
rick. ’These are naturally better adapted for 
hay or loose com than for bound sheaves, but 
they can be adapted to the latter. On the whole, 
com harvest is less troublesome and less anxious 
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than hay harvest, as it takes more rain to stop 
operations in the com than in the hay field and 
wheat is often carried in a more or less damp 
condition rather than incur the risk of further 
exposure. Barley of all crops requires the 
greatest care in harvesting. In many of the 
r>est barley-growing districts it is earned loose 
after being turned several times. It is in this 
way kept more uniform in colour than when 
bound, out the latter practice spreads with the 
extending use of the self-binder. A little rain 
does barley good, as it enlarges the grain and 
makes it mellow. Great care is also necessary 
to cart barley dry, as otherwise it is liable to 
mould or heart, and contract a smell, and appear- 
ance known as ‘mowburnt’. 

The harvesting of pulse differs from that of 
corn crops. Peas are ‘pulled’ off the ground 
with a hook or sickle and laid in ‘wads’, which 
are turned until dry. A pea rick is particu- 
larly liable to injury from hasty rainfall, and 
ought to be thatched the moment it is topped 
up. Thatching is important in the case of all 
corn crops, and it is an axiom in harvesting 
that as soon as the builder leaves his rick, the 
thatcher should commence operations. Beans 
may be cut with the reaper or binder and tied 
up with string, or they may be cut with a 
strong hook and bound with straw. They are 
(except winter beans, which are early) the latest 
corn crop harvested, and will stand more bad 
weather without injury than the cereal crops. 

. [j.Wt.J 

Harvastlnff Maohinery. — Harvesting 
machinery now in use has greatly simplified the 
farmer’s work, and his crops are now much more 
under his control than when he was entirely 
dependent upon manual labour for cutting and 
tying. He can with fewer hands get through 
now much more work in a given time than he 
was formerly able to do. ’The facility with which 
corn can be bound and stooked also tends to 
the safety of the crop during prolonged wet 
periods, as it is far less like to discolour or ger- 
minate, than when lying in contact with the 
ground. In view of the general use of the 
mnder, it is difficult for those whose acquain- 
tance with farming is recent to realize that 
about the year 1880 very few acres out of the 
millions grown yearly were cut by the binder 
in Britain, and tnat in the year 1860 the reaping 
machine was used so little that its influence on 
labour was practically inappreciable. The scythe 
and the hook may be roquired in the future as 
in the past, unlikely as it seems during favour- 
able seasona The binder has been the greatest 
of all labour savers in the harvest field, for it 
leaves nothing beyond the stooking or shocking 
to be done before the corn is fit to stack; yet 
there are districts where the S6lf-de]ivei7 ma- 
chine is still extensively used, and where the 
binding has to be done by hand, because there is 
a tendency on some soils for the crops to become 
so laid that the binder will not work effectively. 
In some seasons, when the crop is esped^fy 
twisted, and where the crop lies fiat in various 
directions, there are often pieces of some con- 
siderable size that require to be ‘fetched’ out 
so that the binder or self-delivery machine may 


be used ; these may be too large for the aejihe 
to be uskl profitably, in which case the manual 
delivery reaper worked by a single horse is a 
valuable aid. General as the use of the binder 
has become, the self -delivery and manual -de- 
livery reapers are still of too much value to be 
allowed to become obsolete. Where the binder 
can be used there is little need for the horse rake, 
as few scattered ears are left on the ground; but 
where other means of cutting are employed there 
are sure to be sufficient trailed ears to make it 
worth while to rake. There is no machinery 
yet which meets one great need in the harvest 
field, that is, the pitting of sheaves or loose 
corn on carts or wagons. In the hayfield this 
need has been met; but the threshing out of the 
grain which would occur were the field hay ele- 
vator used prevents a similar machine from being 
used for loose corn; and necessity for the accu- 
rate building of the load has prevented the use 
of an elevator which will grip a whole shock or 
stock and deposit it on the wagon. Were a 
whole shock to be dumped on the wagon, the 
sheaves would be awkward to sort out and build. 
It does not seem impossible that a machine 
should be constructed to pick up sheaves laid in 
rows and put them on to the load, but nothing 
has been aone which looks like being successful. 
The pitching of corn on to the wagon is practi- 
cally all the manual work left in corn harvest- 
ing, for the stack elevator takes off the heavy 
work in stacking. [w. j. m.] 

HMSOOk QrmMy the name sometimes ap- 

g lied to Aira mtpitota or Tufted Hair Grass, 
ee Aira. 

Hatching^. — This subject is fully dealt with 
under the heading Incubation, to which the 
reader is referred. 

Hattook*— In wet districts, and especially 
in bad harvest weather, two sheaves are laid 
along the top of the stook to protect the grain 
from the effects of wet, and to keep the heads 
dry. Seed hay in the stock is similarly treated. 
A protected stook of this nature is called a hat- 

tOCK. 

Haug^i a low-lying flat field adjoining a 
river and liable to be flooded. See Alluvium 
AND Alluvial Soils. 

Haul my a general term applied to the straw 
of cereals, beaus, or peas, or to the stems of the 
potato plant. 

Hawfinch {Cocoothraiutei vylgaru), — This 
large resident finch (7 in. long) is chestnut- 
brown on the upper surface, with black mark- 
ings on the face and throat, wings of purplish- 
black, and a certain amount of white in the tail. 
The large and powerful bluish or pinkish beak 
is distinctive. It is a woodland bir^ and builds 
its large nest of twigs and roots, with a slight 
lining of hair, in the fork of a tree. The four 
to six greeni^-blue eggs, streaked with olive- 
brown, are deposited in a rather shallow oavi^. 
The Hawfinch chiefly feeds on berries and seeaa 
(especially those of yew and hombeamX and is 
alao very fond of &e kernels of stone-fruits 
(such as cherry) and of green peaa Although 
it also destroys oockchvers, caterpillars, and 
other insects, it is markedly harmfi^ especially 
to the market gardener and fruit grower, and 
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doM not deienre the protection giren to it by 
•ome of the county oouneUk The bird ie com- 



Hawfinch (Coecotkrauat§t tulgarii) 


mon in many parts of Britain, and decidedly on 
the increase. [j. R. a. d.] 

HawIc. — I n this country the term *hawk' 
practically refers only to the Sparrow > hawk 
{AceipiUr nitut\ our commonest bird of prey, 
which is especially abundant in wooded districts. 
It is about 12 in. long, and characterized by 
comparatively short wings and long legs, as well 
as by the dashing natui'e of its flight The 
reddish bars on the breast are also noticeable. 
The female is a go<xl deal larger than the male. 
A large stick-nest, with scanty lining of vege- 
table fibre or moss, is constructed in the fork 
of a tree or among ciags, or sometimes the de- 
serted neat of a crow is appropriated. The three 
to six bluish-white eggs are blotched with red. 
Sparrow-hawks destroy large numljers of small 
birds, and as many of these are insectivorous, 
is thus indirectly harmful to agriculture. There 
can be no doubt that it is very destructive to 
game, and its raids on the poultry yard are 
well known. The available evidence, in fact, is 
decidedly against this bird. Opinion, however, 
is not unanimous, and further information, as 
in so many other cases, is greatly to be desii^. 
Some of the small wild bi^ on which it preys 
are injurious to agriculture, and without exten- 
sive data we cannot say on which side the balance 
lies in this particular matter. In the meantime 
those interested in same and poultry are justified 
in keeping down tne numbers of this bird, but 
the practice of waging a war of extermination 
on birds of pr^ in general cannot be too strongly 
deprecated. ^ Falcon and Hawking. 

[j. R. A. D.] 

Hmwfcbits are herbaceous perennial dicoty- 
ledonous weeds, common in meadows and pas- 
tures, belonging to the nat. ord. Compositee, and 
to that dividon of the order with all the flowers 
in the head strap-shaped (ligulate). The plants 
eloeely resemble the common Dandelion, iiaving 
a rosette of coarsely-toothed ground leaves, from 
the centre of whi^ risen a leafless flower-stem 
(s«^ p^undt) bearing yellow flower heada 
The semike fruit tapers ^ at the apex into a 
shmt stalk (ftsoi:) crowned with hairs, which are 
not simple as in Dandelion, but branched like 
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i a feaUier (/soMm poppm). These f^thery 
hairs act as a parachute, and ^litate the spread 
of the fruits oy the wind. Hence, to prevent 
the spread of these weeds, the flower - hea^ 
shoula be cut off before the fruiting stage is 
reached. Two species are common: — 

1. Bough Hawkbit (L^ontodon kupiduM^ L.), 
with rou^ forked hairs. The simple flowering 
stem (jcape) rises to a height of 6 or 12 in. 
and b^rs a single head of yellow flowers. For 
spreading by tne wind, each fruit bears about 
a dozen brown feathery hairs, girt by five or 
six short bristles. 

2. Autumn Hawkbit (L^ontodon autwmnali*^ 

L.) is almost bald, and the flowering stem {§oap€) 
is scaly, usually bearing one or two branches. 
The hairs for spreading the fruit are brown 
feathers, but there are no surrounding bristles 
as in the former species. In habit. Autumn 
Hawkbit closely resembles Long -rooted C^t’s 
Ear {HypochatrU radicata); when the flowers are 
pulled out of the head, the absence of chaffy 
scales (palea) nuirks the former species. 8 m 
Weeds, Eradication or. [a. n. m'a.] 

Hawkinig or Faloonry.— The art of train- 
ing birds of prey to the service of man whs 
brought to perfection in very early times. Sir 
A. Layard tound in the ruins of Khorsaliad a 
sculpture representing a falconer with hawk on 
wrist, dating from about b.c. 1200. Pliny gives 
a detailed description of the method of hawking 
practised by the Thracians (Hist. Nat. 1. x. c. 8), 
and the sport is frequently mentioned in early 
MSS. AS being carriea on in Great Britain during 
Anglo-Saxon times. With the advent of the 
Normans falconry was raised to the rank of a 
precise science, and throughout the age of chi- 
valry remained the favourite pastime of knights 
and dames. It continued fashionable under the 
Stuart dynasty, but declined after the Civil 
wars of the 1 7th century. When Lord Orford 
revived the sport in the reign of George 11 h% 
had to bring falconers from Holland. At his 
death his hawks were taken over by the Fal- 
conry Club, whijh continued till 1839, when, 
owing to the scarcity in England of kites and 
herons (the favourite quarry of falconers), the 
club transferred its headquarters to Holland 
under the name of the Loo Hawking Club. In 
1853 it was dissolved, but was revived a few 
years later as the Old Hawking Club, which 
continues to this day under the presidency of 
the Hon. Gerald Lsimlles. During all these 
years there have never been wanting private 

* mews' (the technical name for a pli^e where 
hawks are kept). The birds used in falconry 
are of two classes, viz.: — 

Tme Falcons^ or True Hawke, or 

* hawks of the lure’, *hawksofthefist’,hav- 
having a toothlike cusp ing smooth mandibles, 
on the upper beak or short rounded wings, 
mandible, long pointed the fourth pen feather 
wings in which the being longest, and yel- 
second pen feather is low or orange irides. 
the longest, and eyes 

with dark irides. 

The chief species of falcon employed in Britain 
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are the peremne, the gerfalcon, the merlin, and 
(rarely) the nobby. Ine first two of these are 
the more powerful, the * passage hawk’, * hag- 
gard’, or wild bird caught and reclaimed after 
maturity, making the TOlder, stronger falcon, 
and is flown at herons, rooks, and other large 
quarry, known as la haute voUe. The * eyas’, 
or bird taken from the nest and hand-reared, 
seldom equals the wild-caught bird in courage, 
and is flown at pigeons and small game. Of 
the short-winged hawks, only the ^osnawk and 
the sparrow-hawk need be taken into account. 
In both falcons and hawks the female bird is 
the larger and more powerful In the peregrine, 
falconers reckon only the female as the falcon or 
falcon-gentle, the male being the tiercel. There 
are numerous treatises in many languages upon 
the management of hawks, the trainingoF eyasses, 
and the reclamation of haggards or passage 
liawks, the standard English authority being 
Salvin and Brodrick’s Falconry in the British 
Isles (revised in 1873). Young or freshly re- 
claimed hawks have bells and * jesses’ (strips of 
leather) permanently attached to their legs, a 
leash being run through swivels on the jesses. 
When a falcon is taken out it is blindfolded by 
a ho^ which is slipped off before the flight, 
and is trained to come back to ‘the lure— a 
padded weight covered with feathers, baited 
with flesh, and too heavy for the bird to carry 
away. Short- winged hawks are not ‘ flown from 
the nood’, which is only worn when tm veiling. 
The goshawk is a very powerful bird, and is 
chiefly flown upon hares and rabbits. The pere- 
grine and the gerfalcon will only strike quarry 
on the wing. Originally devise by man as a 
means of obtaining Food, Falconry survives merely 
as a pastime ; but it must always be regarded 
as a crowning example of the domination of 
man over the wildest of all animals, [h. m.] 

HAWk’s Beard, a genus of weeds lielong- 
ing to the Compositee, of wide distribution. See 
Crepis. 

HawkweecU— 'The name given to a large 
genus of Composite plants, most of which are 
Found as weeds on arable land. See Hirraoium. 

Hawthorn (Crateegus) is a profusely flower- 
ing and highly ornamental genus of the puta- 
miniferous or arupaceous section of the Pomaceae, 
which differs as regards its fruit from the pomi- 
ferous section to which the apple, pear, service 
tree, and rowan belong. There are many species 
of the genus Crataegus, and they are chiefly small 
deciduous trees or large shrubs, few of which 
attain a height of 30 ft Only a few belong to 
Europe, whfle most of the others occur through- 
out North America and Central Asia. Only one 
species is indigenous to the British Isles, the 
Common Haw&orn, Hawtree, Quick, or Thom 
{C. Oxvacantha)y the well-known thorny shrub 
with glabrous and rather glossy, obovate-wedge- 
shapra, entii^ trifid or cut leaves, which pro- 
duces beautiful corymbs of several white or 
pinkish- white flowers in May (and in special pro- 
fusion every alternate year), and whose scarlet- 
red haws ripening in September adorn every 
hedgerow. It is abundant throughout all nor- 
thern Europe, whereas the other species occur- 
ring on the Continent ((7. monogyna) is found 


more frequently in the southern counkies; but 
they both occur in Russia, whence they ej^nd 
into Central Asia, Syria, and Northern Africa. 
They are distinguishable by the Common Haw- 
thorn being yellowish-green on the under sur- 
face of the leaves, and naving the lower nerves 
always inclined inwards, whereas in C. monoggna 
the lower side of the leaves is bluish-green, and 
the lower nerves are curved outwards. Even in 
the woods the Hawthorn fails to be drawn up 
like a timber tree ; and when growing isolatea 
in parks, where it is very ornamental, especially 
on nillsides, it seldom attains a height of more 
than about 20 ft., but expands its crown of foli- 
age and assumes the character of a large and 
^reading shrub. For park ornamentation the 
Pink Hawthorn (C. 0. rosea), an artificial variety 
with beautiful bright - pink petals and white 
claws, afl()rd8 a good contrast with the ordinary 
species. The Hawthorn shoots well from the 
stool, bears a considerable amount of shade, and 
forms a very hard wood ; but it is of such slow 
growth as to be of little or no use in the coppices 
and underwoods. Its main use is for fonning 
quick or live hedges, for which purpose no other 
plant is so suitable as this thorny, tnick-growing 
shrub, for it has a strong power of shooting from 
adventitious buds on the branches as well as 
from the stool. It thrives best on a heavy, dry, 
loamy soil, and on lime or marl, but grows fairly 
well on a great variety of soils, and when pi*o- 
perly tended and trained forms a thick h^ge 
well resisting pressure; and on suitable soil it is 
one of our hardiest hedge plants. On light land 
it does not do so well as on stiff soil, and some- 
times dies suddenly; hence it is there often mixed 
with beech, although this naturally weakens the 
hedge’s usefulness as a fence for live stock in 
fields. By November the haws are thoroughly 
ripe for gathering for nursery purposes. To 
hasten the decomposition of the fleshy pulp sur- 
rounding the hard putamen, they are collected 
in a heap and mix^ with an equal volume of 
fine sand; and this mass is turned over about 
once a fortnight till the second spring after 
gathering, when the clean seeds are sown on 
beds of good light mould. Thus haws collected 
in November, 1908, would be sown thinly in 
February or March, lOlO^wid lightly covered 
with about ^ in. of soil ^e seedlings coming 
up are usually left two years in the seedbeds 
before being transplanted into the nursery lines, 
where they stand till put out as two-year-two- 
transplants. On the Continent the seeds are 
sown immediately after collection on seedbeds 
to which lime or marl is added, and then kept 
warm by covering the beds with dead leaves 
or pine spn^a 'Seated thus, many germinate 
during the first spring, though the bulk of the 
seed lies over till the second spring. Hawthorn 
should be well pruned at time of planting, as 
this stimulates its rate of growth at first; and 
when once a he<^ has established itself, the 
more it is clipped the thicker it gets, and the 
better it acts as a fence. Ornamental varieties 
are propa|mted by grafting on stocks of the 
Common Hawthorn grown from seed. 

[ j jfj 

Hawthorn. — Fjumsitic Funi^ — 1 m 
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Hawthorn or Whitethorn is a host plant for 
MTeral fungi parasitic on apple, pear, plum, and 
other Boaaoeee ; hence the tnom hedge inav be 
a source of infection for the more valuable mit 
trees. Powdery Mildew (Podotpheera ox^can- 
tha) is very common on heagerowa, appearing as 
a white dusty mould on leaves and youns shoots; 
this fungus may be transmitted to ap]Me, pear, 
cherry, and other species of Prunus and Pyrus 
(see Afpli — Parasitic Fuvoi). Cluster -cup 
Rust {Opnno9porarigiuni) lives on hawthorn and 
other species of Cratsegus, whence it may extend 
to fruit trees (see Juniper— Parasitic Fuiiai). 
Plum Leaf-blister {Polyttigma) also occurs on 
hawthorn and blackthorn or sloe. TrwtmtnL— 
Spraying with Bordeaux mixture (see Funoi- 
ciDEs) would check the above fungi, but the 
great extent of hawthorn hedges in many dis- 
tricts renders treatment difficult unless carried 
out on a large scale. If there is reason to suspect 
a hedge round a valuable orchard as a source of 
infection, pn>bably the best plan is to replace it 
by wckkI or stone. [w. o. 8.J 

Hay, Oom position ofl— Hay, the air- 
dried produce of forage crops, forms, along with 
straw and * roots', the staple winter fodder of 


the farm. Any gfeen crop which, under ordi- 
nary climatic conaitions, can have its water con- 
tent reduced to about 15 per cent or less in a 
reasonably short time, may be converted into 
hay. The common hay crops may be grouped 
into the two classes of meadow hay and * seeds ' 
hay. Meadow hay consists chiefly of grasses, the 
proportion of leguminous plants being usually 
very low, unless the meadows have been liber- 
ally dressed with phosphatic and potassic man- 
ures. ‘ Seeds' hay vanes in character according 
to the mixture sown, but consists mainly— very 
often entirely— of clovers and other leguminous 
plants. 

The available information on the composition 
of British-g^wn hay is rather meagre, but the 
more comprehensive German data seem on the 
whole to be fairly applicable to our home-grown 
produce. The average compositions of a few 
typical kinds of hay as given by Kellner are 
reproduced in the accompanying table, with the 
a^ition of the * starch values ' for maintenance 
and productive purposes respectively. The data 
given for the digeHtibilitv of the two common 
classes of ha^ are rounded off from the averages 
quoted by Kelluer. 
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Meadow Hay, poor 

14*8 

6*0 

7 6 

66 

1 6 

38*2 

88*6 

89 

189 

„ good 

14*8 

6*2 

0*7 

8*1 

2*6 

41 4 

26*8 

48 

81*0 

„ excellent 

ICO 

77 

13*6 

10 R 

SO 

40*4 

19*8 

66 

406 

,, aftermath 

14*8 

8*4 

11*6 

10*2 

84 

89*4 

22*6 

61 

86*7 

Rye Oraae Hay, Engliah 

14 8 

6*6 

10*2 

8*4 

2*7 

30i 

809 

42 

22*6 

,, l^ian 

14 8 

7*8 

11*2 

9*0 

« 2 

40 6 

229 

61 

866 

Timothy Hay 

Legutninow Bay— 

14*3 

62 

8*6 

7*7 

2 4 

41*1 

28*6 

47 

291 

Red Clover Hay, poor . . 

16*0 

6*1 

11 1 

9*4 

2 1 

87*8 

289 

44 

26*2 

„ good 

IC’5 

6*0 

13*6 

106 

29 

87*1 

24*0 

49 

819 

„ excellent 

[ 10-6 

70 

16 S 

11 6 

3*2 

86 8 

22*2 

68 

866 

Laoeme Hay (cnt be- \ 
fore flowering) / 

16*0 

7*3 

16*2 

12 2 

24 

81*1 

27*0 

47 

26*6 

Vetch Hay (cut before \ 
flowerlM) . . / 

Balnfoln Hay (cut be-l 
fore flowailDf > . . / 

16*7 

98 

198 

16*6 

28 

fH-6 

284 

60 

80*4 

16*8 

6*7 

16*4 

1 

12 3 

8*2 

84*0 

249 

61 

829 
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It will be noted that, apart from the greater 
richness in albuminoids and the lower mgesti- 
bility of the fibre in the case of the hay made 
from leguminous plants, the two classes of hay 
resemble each other closely. 

The albuminoids in hay are always accom- 
panied by appreciable amounts of amides, the 
proportion Ming greatest in the case of hay 
made from young pianta. As a rule, about one- 
fifth of the nitro^n of the hay is present as 
amidea The * crude fat* of hay contains little 


more than one-half its weight of real fat, and 
must be regarded as much inferior in fe^ng 
value to the fat of concentrated fooda The 
‘soluble carbohydrates’ of hay consist chiefly of 
starch and cellulose, along with a little sugar, 
gums, &c., and consideraole amounts of pen- 
tosans. Under this head are comprised also 
small quantities of volatile aromatic substances, 
notably coumarin, the ingredient which gives 
rise to the characteristic aroma of new-mown 
hay. The crude fibre also comprises a variety 
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of ingredienU, the chief being cellulose, li^in, 
and cutin. The two last>namM substances form 
the most indiffestible portion of the fibre. 

The ash of nay vanes greatly in composition, 
but potash and lime are usually amongst the 
most abundant constituents, especially in the 
case of leguminous hav. The ash of grasses is 
further characterized by the presence of 15-25 
per cent of silica. 

The foregoing remarks are based upon the 
average composition of hay, but it must be 
borne in mina that, quite apart from the diverse 
nature of the plants of which it mi^ be com- 
posed, hav varies in composition and nutritive 
value probably more than any other food. 

The causes of these variations are numerous, 
and may conveniently be considered under three 
heads, corresponding to the three main periods 
in the history of the hay crop, viz. growtn, hay- 
making, and storage. 

(a) Factors Influkncino the Composition 
OF THE Crop at the Time of CcTTiNa.— The 
most important of these factors is the age of 
the plant. In general, the nutritive value of 
the dry matter of the common fodder plants 
steadily diminishes as growth progresses, this 
being largely due to the steady increase in the 
proportion and hardness of the fibrous in- 
gredients. When seed formation begins, the 
more valuable nutrient materials are mpidly 
transferred to the developing seed, ana the 
nutritive value of the leaves and stems sinks 
correspondingly, until, when the stage of com- 
plete ripeness is reached, they are to all intents 
and purposes simply straw. The commence- 
ment of seed formation is thus indicated as the 
limit beyond which, as a rule, the fodder crop 
intended for hay should not be allowed to grow. 

In the case of meadow hay, the greatest yield 
of digestible nutrients will, in general, be ob- 
tained cutting the crop during the first half 
of the flowering period of the grasses. Once 
this period is passed, the digestibility, and con- 
seq^uently the nutritive value, of the fodder will 
sinR rapidly. True, the stack may be larger for 
the delay, but it will consist not so much of 
meadow hay as ^ meadow straw For the same 
reasons clover and similar crops should be cut 
for hay before the completion of flowering. 

The influences of the ioil and manuring on 
the composition of the fodder, although not so 
clearly aefined as that of age, are nevertheless 
more evident in the case of hay than perhaps 
any other crop. 

In general, the hay from light but moist soils 
is more nutritious than that from heavy soil. 

The latter, owing to the persistent wetness, 
and consequent cmdness of tne soil, usually con- 
sists to a large extent of the hardier coarse 
grasses of inferior flavour and digestibility. 

The same tendency to coarseness is always met 
with where the supply of water to the plants 
is excessive, ao. sewage meadows, marshes, &c. 

On the other han^ undue dryness in the soil 
promotes lignification of the plant tissues, so 
that dry soils give, as a rule, a hard, difificultly 
digMtible hay of low nutritive value. 

^e influence of manures on the quality of 
fodder crops is, in general, not very pronounced, 


except in so far as, on meadows, they affect the 
proportions in which different species of plants 
occur in the crop. This is well seen in the 
familiar effects of nitrogenous and of mineral 
(phosphatic and potassic) manures on the com- 
position of the herbage of meadows, the former 
increasing the proportion of grasses, whilst the 
latter bring forwara the clovers. Where heavy 
dressings of soluble nitrogenous manures are 
given, a more nitrogenous nay is obtained, but 
the increase is not so much albuminoid as amide 
in character. 

The dominating factor influencing the amount, 
and also greatly affecting the composition, of the 
hay crop at the time of cutting is the climatic 
character of the »ea$on. In moist, warm seasons 
heavy crops of hay are obtained, but the plants 
are usually very watery, and, owing to their 
rapid growth, supply a much larger proportion 
of stem to leaf, and consequently a less nutri- 
tious hay, than in drier seasons. In a drier 
season the yield of hay is less, but it will be 
richer in albuminoids, and — unless prolonged 
drought occurs to cause extensive lignification 
—will also be more easily digested. Long-con- 
tinued drought will, however, give stunted, 
small-leaved plants, which lignify quickly ana 
may be very poor in mineral matter, notably 
lime and phosphoric acid. Cases of bone trouble 
in young stock have indeed been traced to this 
cause. 

The best hay is obtained from sunny meadows 
with moist, but not wet, soil, in seasons of well- 
distributed medium rainfall. Such hay will con- 
sist largely of fine, tender plants, not necessarily 
rich in albuminoids, but with a low content of 
crude fibre. 

(6) Influence or the Hatmakino Process 
ON THE Composition of the Hat.— Under ideal 
conditions green fodder undergoes practically 
no change in haymaking beyond the reduction 
of its water content from about 80 to, say, 15 per 
cent. Such hay, except that it is somewhat less 
palatable and more dimcult to masticate, is then 
practically as nutritious as the green fodder from 
which it is made. In actual practice, however, 
the conversion of gi*een fodder into hay is always 
accompanied by some loss of nutritive matter. 
Thus, even under the most favourable condi- 
tions losses arise, partly from the continued 
respiration of the cut plants so long as they 
remain juicy, partly from fermentation, and 
partly from the breaking off of tender portions 
and seeds in the mechanical operations to which 
the hay is subjected. From 10 to 20 per cent of 
the dry matter of the green fodder may be loet 
in this way. The loss naturally increases the 
more prolonged the haymaking and the more 
freauently the hay is moved. It is thus greatest 
in we case of leguminous plants, since their thick 
stems dry slowly, and hence reauire frequent 
turning, so that loss of much leaf is diflemi ^ 
avoid. 

The mechanical losses in haymaking are trivial, 
however, in comparison with the loss that partly 
dried hay suffers on exposure to rain. So long 
as the plants remain in the green, juicy stat^ 
the rain does not penetrate them ana no serious 
harm is done. Bain falling upon partly dried 
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hmj, howerer, will rapidly wash out the soluble 
mattera originally {Nresent, and subeeouently 
also the soluble matters produced by the fer- 
mentation which goes on vigorously in the damp 
fodder. This fermentation also causes further 
loss in the form of carbonaceous gases, and if 
long continued, greatly detracts from the palata- 


bility and aroma of the hay. How great the loos 
may be in extreme cases may be seen from ob- 
servations made by Emmerling (1888) in the 
case of meadow hay exposed in a thin layer 
in the field for twe^ days, during which about 
4 in. of rain fell. The percentajN losses of the 
different ingredients were as foflows; — 



Total 

Dry Matter. 

Albanilnoidt. 

Soluble 

Carbohydrates 

Fibre. 

Aah. 

Fiist ten days 

Whole period 

percent 

1S6 

461 

per cent 

9*9 

45*8 

per cent 

16‘3 

46*6 

per cent 
2*6 

277 

per cent. 
12*8 

48*6 


Thus nearly one-half of the total nutritive 
matter originally present in the hay was lost in 
the three weeks, the losses falling in relatively 
equal proportions upon the albuminoids, car- 
bohydrate^ and mineral matter. The great 
wastage by fermentation is particularly ap- 
parent in the second half of tne period, even 
the fibre being then greatly affectea The loss 
is, of course, all the more serious in that it is 
just the more valuable, easily digestible in- 
gredients that are removed. The losses due to 
rain will naturally be less the smaller tlie sur- 
face exposed. Hence hay in cock luiffers far less 
from rain than if left lying on the ^ t'ound, whilst 
the circulation of air through the ock will still 
permit of slow drying. 

When the climatic conditions are favourable 
for haymaking, little loss is occasioned by fer- 
mentation, since the activity of the bacteria, 
moulds, &c., is quickly reduced owing to the 
rapid drying of the plants. 

(<j) Chavocs in the Stack.— When the partly 
dried fodder is collected in stacks or oanis, 
further drying can proceed only very slowly, so 
that a mild mrmentation (* sweating’) goes on 
for several weeks. This ^sweating is accom- 
panied by the evolution of a considerable amount 
of heat. Therefore, in addition to any still pro- 
duced by continued activity of respiration in the 
vegetable cells, since, at the best, the circulation 
of air in the stack is very limited, the tempera- 
ture rises, and fermentation is thereby still more 
favoured so long as a sufficient supply of mois- 
ture remains, ^is is notably tne case with 
hay that has been stacked in damp condition. 
The temperature then steadily rises, and under 
favourable conditions may be^me so high that 
the hay is actually carbonized and may inflame 
when air is admitted. The bacterial fermenta- 
tion to which the earlier stages of the heating 
are due cannot proceed at temperatures much 
above 160^ F., so that the later and more serious 
stara of the heating must obviously be due to 
a direct oxidation of some ingredients of the 
hay. As to the nature of this oxidation we know 
as^t little or nothing. 

When hay is stacked in rather damp con- 
dition there must always be the risk of * firing 
but it may be reduced either by mixing salt 
with the hay, and thereby diecking the 
duction of beat, or, better still, by ventilatiog 
the stack and thus &u;ilitating the escape of 
beat by the circulation of air. Hay stacked in 


damp condition, however, is almost Itound to 
deteriorate during * sweating’, owing to the ex- 
cessive fermentation and development of moulds 
which invariably occur, and the consequent loss 
of flavour and aroma. Well-got hay commonly 
loses about 10 per cent in weight during the 
* sweating' peri^, and shrinks in bulk to an 
even greater extent Once the stack has settled 
down, the hay undergoes little further change, 
retaining its attractive appearance and aroma 
for very long periods. Gradually, however, the 
aroma disappears, the hay becomes brittle, dusty, 
and less palatable, and can then only used 
satisfactorily along with other fodder. 

No other food is so well suited as good meadow 
hay to serve as the chief or sole winter food of 
cattle, sheep, or horses. A certain amount of 
risk accomj^nies the use of new hay before it 
is thoroughly * sweated’. This is probably at- 
tributable partly to the active fermentation 
occurring in it, and perhaps partly also to the 
pi-esence of volatile irritant substances (e.y. 
formic acid), which are lost on exposure. For 
similar reasons, mouldy or otherwise damaged 
hay should be used with great caution, if fed at 
all. 

Clover hay is, in the main, similar to meadow 
hay, but is richer in albuminoids, and its fibre 
is tougher in character. [c. cj 

Hay, Oultivatlon anil Gr o wth of.— 
The crops grown for hay in Britain consist either 
of grasses or cloven^ or mixtures of these plants. 
The chief combinations grown are: (1) Mixtures 
of grasm such as are common on meadow land; 
^) a mixture of Rye Grass and Clover; (3) Uys 
Grass alone ; (4) Timothy alone ; (5) Clovers alone ; 
and (6) grasses suited for seed lay. 

1. MiXTURie OF oRASsxs which are grown 
for hay differ widely according to the soil, cli- 
mate, seed sown, ana manuring, and may be said 
to embrace in greater or less proportion all the 
perennial grasses and clovers. Wnen grass seeds 
and clovers of various kinds are sown together, 
the crop is rarely if ever the same the first year 
after sowij^, even where every variety is per- 
ennUL Soil and climate favour some ana hamper 
others. Manuring has the same effect. Graz- 
ing and making into hay each exercise a favour- 
alne influence on some plants and a baneful 
effect on others, so that at various periods after a 
hay crop has been sown, the peromtage of esch 
variety of planU composing it^ may vary gmtlr 
according to the treatment the crop has rsMvso. 
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Application of manures, such as nitrate of soda, 
sulphate of ammonia, or farmyard manure, in 
large quantity, will stimulate the stronger-grow- 
ing grasses and prove hurtful to the clovera If 
this treatment is continued for several years, 
the struggle for existence among the plants will 
become so great that only a very small number 
of varieties may remain. This is brought about 
not only by the effect of the manuring, but in- 
directly by the stronger plants overshadowing 
and crowaing out the smaller ones, so that in 
the end only those survive which are best suited 
to the conaitions to which they have been sub- 
jected. 

This crop in some districts is annually cut for 
hay in the early part of the summer, and grazed 
during the remainder of the season, while in 
others it is grazed the one year and cut for hay 
the next, under either set of conditions, where 
farmyard manure is available, no better, easier, 
or more economical method of applying it can 
be adopted than spreading the manure as soon 
as possible after the hav has been removed. If 
not done at this perioa, the next best time to 
apply the dung is early in autumn, say the end 
or August or September. If farmyard manure 
is put on at this season, all its soluble ingredients 
are washed into the soil by the autumn rains, 
and are at once taken hold of by the roots of 
crop. To no other crop, and at no other time 
of the year can farmyara manure be put on with 
less liaoility of loss, for little IT any of the more 
soluble ingredients will escape being absorbed 
by the roots, while the less soluble parts will 
be taken up as they become available. Where 
hay is grown continuously, the land may be thus 
manured every alternate year with, sa^, 12 to 
16 tons dung per acre, and the following year 
a mixture of two-thirds slag or superphosphate 
and one-third potash salts may be applied at the 
rate of from 4 cwt. to 6 cwt. per acre in autumn, 
and cwt. to 2 cwt. of nitrate of soda in spring. 
So treated, any properly seeded meadow may 
continue to carry good crops for almost an in- 
definite period. If the crop is grazed and made 
into hay alternately, the farmyard manure may 
be applied either after the hay crop is removed, 
or in the autumn of the year in wnich the crop 
is Rnu»d. 

The formation of such a meadow on arable 
land is a very important operation. The land 
should be clean and in good condition, and the 
seeds may be sown either along with the grain 
crop, or if so desired, by themselves. If sown 
witn the grain crop, only two-thirds, or at most 
three-fou^s, of the usual quantity of seed grain 
should be ubm, and great care should be taken 
to harrow the niMS seeds well in, and roll the 
land immediatmy afterwards. If the land is 
infested with root weeds, or is overrun by such 
annual weeds as charlock, spurry, groundsel, &c., 
it should be cleaned in spring, and the grass 
seeds sown without a crop any time before the 
beginning of August If the land is clean, or if 
there are only root weeds to contend with, the 
seeds may be sown in early spring; but if there 
are many annual weeds it is oetter to delay the 
seeding, and by repeated cultivating and harrow- 
ing the land to try and get as many as possible 


of the annual weed seeds to germinate, after 
which they may be easily exterminated. The 
permanent grass seeds may consist of — 

10 lb. Perennial Rye GrsM" 

4 „ Meadow Fescue 
4 „ Foxtail 

4 „ Golden Oat Grass >per acre. 

4 „ Timothy 
2 „ Mixed Poas 
1 „ Dog’s-tail 

It must be distinctly understood that pure ger- 
minating seed is meant here. Along with this 
may also be sown 6 lb. to 8 lb. of rapesee^ which 
with the young grasses will afford a considerable 
amount of sheep- feed in summer or autumn, 
according to the date when the crop is sown. 
This crop should always be eaten by sheep, but 
the stock should never be allowed to eat it very 
close to the ground. The consolidation of the 
surface by the feet of the sheep very materially 
assists in preventing the plants from being 
thrown out during a winter of severe frost. 
Such a crop should be manured in late autumn 
with 4 or 5 cwt. per acre of a mixture of super- 
phosphates or slag, and potash, as already recom- 
menaed, and with 1 to 1^ cwt. of nitrate of soda 
or sulphate of ammonia per acre in spring. In 
early autumn it should 1 * 600 ! ve 16 to 18 tons of 
farmyard manure per acre, as finely divided and 
as uniformly spread as possible. The dung- 
I spreading wagon is very suitable for this pur- 
pose. 

In seeding such a crop there are various 
grasses quite good enough for other purposes 
which should not be included in the mixture. 
The chief are Cocksfoot, Italian and Annual 
Rye Grass. Cocksfoot ripens too early, and the 
seed-stalks are generally ripe before the other 
grasses have come to maturity. It is also in- 
clined to grow in tufts where the crop is cut 
for hay, and in this way it smothers out the 
other grasses. The same applies to Italian, be- 
cause it not only grows tufty, but it also dies 
during the second winter, leaving a lai^e pro- 
portion of the land bare. Annual Rye Grass is 
not tufty, but it dies out too quick, and unless 
the land is highly fed, the ordinary perennial 
will die off in three or four years, its place 
generally being taken by weeds and the more 
worthless grasses. 

2. Mixtures of Rtk Grasses and Clovers are 
usually sown with a grain crop at the rate of 
from to 2 bus. per acre. The ordinary seed- 
ing of clovers is usually at the rate of from 
6 to 8 lb. per acre, the varieties varying accord- 
ing to the purpose for which the crop is in- 
tended. 

3. Rtborass Hat. — Near moat of the large 
cities, where hay is grown principally for sal^ 
the sM sown is either all Italian, or has mixed 
with it Perennial or Annual Rye Grass te Ihe 
extent of from one-fourth to one-third. With 
such a cro^ as a rule only Red or Alsike Clover 
is sown. But there is here a difficulty in getting 
the clover to survive the first winter, and it 
has been found that Alsike often lives where 
Red Clover dies. If the crop is lightly eaten 
with sheep in autumn, both the clover and 
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Italian Rje Graas stand a severe winter better 
than when not eaten at all. Italian Rye Grass 
requires a heavy dressinji; of nitrogenous man- 
ure and even on farms in good condition man- 
urially, where such hay is grown for sale it is 
quite customary to apply from to 3 cwt of 
nitrate of soda or its equivalent per acre in 
spring, with or without superphosphates and 
potaaL If a second crop or hay is taken the 
same year, a manuring is given of to 2 cwt. 
of nitrate of soda or its equivalent, as soon as 
the first crop is removed. It is necessary to do 
this at the very earliest opportunity, as every 
day lost increases the risk ot a deficient crop, and 
the plants, when exposed to the rays of a scorch- 
ing sun without any stimulant, soon lose their 
power to produce a payable second crop. Where 
there is any difficulty in growing clover, the 
land should be freely manured with lime, slag, 
andjpotash before the seeds are sown. 

Wnere intended to be seeded. Perennial Rye 
Grass should have very little clover sown along 
with it. Ryegrass seed is usually grown on 
heavy clay land which cannot be profitably 
green-cropped, and on sjich land clovers rarely 
grow well. This crop is harvested much the 
same as a g^in crop. Particulars as to the 
cultivation and harvesting of Rye Grass for seed 
are given in section 6 below. 

4. Timothy Hat. — In Scotland, Norway, and 
Canada a large proportion of the hay made in 
many districts is from Timothy alone or with 
the addition of a little clover. The clover, Re<l 
or Alsike, usually grows well enough the first 
year or two, but aies out quickly after that The 
seed may be either sown with a grain crop or by 
itself. It succeeds best on deep free land, clav, 
or on moss. About 20 lb. of seed are usually 
sown to the acre, although many have equally 
good results from 12 to 15 lb. whore sufficient 
care is taken to have the land in good order 
before the seed is sown. The surface should be 
harrowed as fine as possible, and then rolled 
liefore the seed is sown, after which it should 
be again harrowed and rolled. If there is any 
difficulty in getting a fine enough seedbed when 
sown along with the grain, the land should be 
summer-fsdlowed, and the seed sown without 
a grain crop, any time from June to August, 
during which time a good braird can usually 
be obtained, although it may be difficult to get 
such earlier in the year. 

On heavy or deep lands judiciously manured, 
Timothy is almost a permanent crop, yet in the 
most of cases it pays to renew it when from five 


to eight years old. Where it is not desired to 
put tne land under a regular rotation of crop- 

n prior to again seeding with Timothy, it can 
one by clearing the land in July or early in 
Aiupist, ploughing it, harrowing it thoroughly, 
and at once reseemng it The crop next year 
will be a little late, and only a small one, but 
with judicious manuring it will thereafter do 
(niite well As srion as the first crop is removed 
the land should receive 16 to 20 tons of farm- 
yard manure per acre, and the same each alter- 
nate year thereafter, while each intermediate 
y^ it should get 2 cwt nitrate of soda per sere. 
Thmothy is a gross feeder, and unless heavily 


manured it rarely gives a payable crop for very 
many years. [j. s.] 

5. Red Clover is undoubtedly the principal 
source of clover hay as the term generally is 
understood. It is by far the most valuable 
plant of the clover tribe, and were it not for its 
liability to fail, it would probably stand alone 
as a source of hay of this class. Its leaves are 
of large size, conferring upon the plant the 
name of * broad clover’, ana they are, besides, 
abundant and succulent. The stems are often 
I spoken of as *bone’, and are thick, and fur- 
nished with stipules and leaf -stalks (petioles) 
which add to its substance. When cut at the 
I proper stage it is highly nutritious, and when 
I well secure it sinks into a compact truss of 
dark-brown colour, characteristic of clover hay ; 
free from ^ bents’, and possessed of a rich aronia. 
Such hay commands a nigh price in the market, 
but it is not thought so suitable for horses as 
for cattle and sheep. Horses prefer a liarder 
quality of hay, such as is found in mixed 
samples, or Rye Grass, and clover hay is t<H> 
soft in its nature. The highly nitrogenous 
character of this class of hay need not be in 
sisted upon here. This characteristic, however, 
affects its use, and should be remembered when 
it is used as a green food in combination with 
(»ther highly nitrogenous fooda Clover hay is 
not suitable for ewes in iamb, on account of 
its heating nature. Its too free use has been 
known to cause inflammation of the uterus 
after lambing, and, later, of the mammary 
glands and teats. For this reason meadow hay 
IS a much better food than clover hay for ewes 
before lambing; and the latter should l>e re- 
served until the critical period has passed, and 
the ewes are called upon to suckle strong lambs. 
It is well adapted for lambs, as young animals 
require albuminous food. It is, however, pos- 
sible to go Ux) far, and clover ha^ U)gether 
with linseed cake, l>eans, and Swedish turnips 
may be the cause of what is known as * albu- 
minoid poisoning’, which is shown in stiffness 
of the sbouldeis, and the animals becoming 
*up’ in the joints’. It would l>e a serious mis- 
take to convey the impression that clover hay is 
a dangerous food for stock; but it may l)e well 
to remember that it is a rich food, and that a 
diet of clover hay, decorticated cotton cake, and 
swedes is very different from one of meadow 
hay, grass, and white turnips. The birmer 
would be unsuitable for in - lamb ewes, while 
the latter would be excellent for them. On the 
other hand, clover hay, cotton cake, and mangel- 
wurze^ given judiciously, would be suitable for 
cows in milk, or for growing stock. A good 
albuminoid ratio is important and an exceee 
of albuminoids is wasteful or injurious; and it 
is in this connection that the high albuminoid 
ratio of clover hay should be impressed on 
readers. 

Clover Hay differs in a marked degree from 
ordinary hay, and, in some important respects, 
from * roixea hay ’. It is the product of arable 
land, and in this respect resemUes mixed hay; 
but, strictly speaking, it contains little or no 
Rye Grass, or grassy herbage of any kind, and 
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is composed, as its name implies, of the four 
clovers used in mixtures of seeds for mowing. 
Bed and Alsike are the principal ; but it must 
be allowed that Trefoil {M^icago lupidina\ 
although not a true clover, is commonly grown 
for hay alone, and the product has every right 
to be named clover hay. It is of very excellent 
quality, being much finer in the stems than 
either Bed or Alsike Clover, and is equal to them 
in feeding properties. Trefoil is frequently 
sown alone on chalky and calcareous soils like 
other clovers, and yields the earliest crop of hay 
of the summer, being often cut in May. It is 
less bulky, and lighter as a crop, than the other 
clovers named, but excels in the slender nature 
of its stalks, and its entire utility. A rick of 
trefoil hay is esteemed as of exceptional value 
by fiockmasters, and is particularly suitable for 
lamb-keep. The only other clover which we 
need notice, before entering on the subject of 
clover hay as generally understood, is Trifolium 
or Crimson Clover, which is an esteemed fodder 
crop in the southern counties of England. It, 
however, is more suitable for folding green, than 
for converting into hay, as its stalks are liable 
to become coarse and hard, or wliat is graphi- 
cally called ^sticky’ (stick-like); and the foliage 
is also less abundant. It is only made into hay 
when the area grown exceeds the requirements 
of the flock for green food. 

AUike C/ovsr, known botanically as TrifoHum 
hyhridum^ is, as the name implies, of an inter- 
mediate character. It possesses greater per- 
manence than Red, but less than Wriite (/lover; 
and in its flower and foliage it reminds the 
observer of both. It could not compete with 
Bed Clover as a hay crop if it were not for its 
greater certainty ; and it is principally as an 
assurance against clover failure that it takes the 
place of, or is mixed with, Bed Clover. It is by 
no means so generally use^ and is more fi'equent 
as an ingredient in mixtures of seeds than as 
a crop sown alone. It is often sown in clover- 
sick land. Viewed as a source of hay, it has 
many features in common with Red Clover, 
being broad-leaved and luxuriant; and its com- 
position and properties are similar. As to dif- 
ferences indicated by analysis, they are scarcely 
trustworthy, as much depends upon the nature 
of the soil producing the plant, and the par- 
ticular stage of growth in which the analysis is 
made. 

So far as quality, or nutrient properties, are 
concerned, the two plants may be consider^ to 
be on a par; but both vary enormously with the 
soil on which they are grown, the stage at which 
they are cut, and the success with which they 
are secured. Casteris paribuiy it would be invidi- 
ous to make any comparison detrimental to either 
one or the other, i.s. between a truss of Bed 
Clover and one of Alsike Clover hay. Clover 
hay may be oonaidei*ed as differing from trefoil 
or trifolium hay, but can scarcely be further 
divided into Bed Clover and Alsike hay. It is 
a matter of observation that live stock will de- 
cline to eat even these valuable plants when 
green if the herbage is soui^ or gross, from some 
known or obscure cause. Iney will eat it down 
bare in some places, and absolutely decline to 


touch the same plants in others. Their choice 
is less limited when hay is supplied to them in 
winter, but the same differences must exist, and 
they certainly throw some light upon the real 
causes of one class of hay being superior to an- 
other. [j. Wr.] 

6. The Seeding of Hat. — T he only grasses 

f rown by farmers for seed to any extent are 
imothy and the Perennial and Italian Bye 
Grasses. The harvesting of Timothy seed in 
the United Kingdom is confined almost exclu- 
sively to Ayrshire, and more espc^lly to the 
north of that county, in a district of which 
Kilmaurs may be regarded as the centre. In 
other counties an occasional attempt is made tc 
save Timothy seed, but the amount raised is sc 
trifling as to be negligible. Perennial Ryegrass 
seed production has been long associated with 
the methods of farming peculiar to North Ayr- 
shire. On the stiff tilly soils characteristic of 
that district, the taking of a crop of Ryegrass 
seed is one of the outstanding features of the 
Ayrshire rotation, which consists of two white 
crops (oats) in succession, then two crops of hay 
in succession, followed by three years in pas- 
ture. The first hay crop is Perennial Rye Grass, 
which is seeded and threshed. In a lesser de- 
gree Perennial Rye Grass is also grown for seed 
in Lanarkshire and Aberdeenshire. Both Per- 
ennial and Italian Rye Grass are largely pro- 
duced in the north of Ireland, chiefly in (jounty 
Antrim and extensively around Lisburn and 
Ballymena, a common rotation in these districts 
being roots, oats, flax, teedU^ pasture, oats. It 
is estimated that nearly twice as much Rye Grass 
is now saved in Ulster as in Ayrshire, with the 
result that in recent years there has been a 
downward tendency in prices for Ayrshire Rye 
Grass. Home-grown Italian is also produc!^ 
to a small extent in Cambridgeshire and West- 
morland. With the exceptions above noted, 
crops of Rye Grass intended for seeding are 
grown in the same rotation, and occupy the same 
position in the rotation, as an ordinary green- 
cut crop. Whether for green-cut or for seeing, 
Timothy is almost invariably grown in perma- 
nent meadow. 

Gccasionally Bye Grass is sown alone for the 
purpose of raising a seed crop ; but it is more 
usual and a better practice, both from the point 
of view of maintaining soil fertility and increas- 
ing the nutritive value of the Rye Grass, which 
is considerably lessened by seeding, to include 
small quantities of Bed, White, and Alsike 
Clovers also. On the veiyr heavv class of soils 
Red Clover, of cours^ does not do well, and in 
these circumstances it may be replaced entirely 
by White and Alsike. The ordinary rate of seed- 
ing for Bye Grass is about 42 lb., or approxi- 
mately H bus. per acre, along with 8 or 10 lb. 
of clovers. For Timothy, see above. Other 
grasses may be included at the discretion of the 
grower, and taking into account Uie quality of 
the land. Some of the Ayrshire farmers favour 
the method of restricting the amount of Rye- 
grass seed and including several pounds of 
Timothy instead. In this way a moaerate but 
satisfactory crop of Ryegrass seed may be ob- 
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tained, while in the following year a crop of 
green-cut Timothy may be taken, and good arter- 
gracing is also ensui^ For every pound of 
Timothy included, about three pounds of Rye 
Grass should be deducted. The seeds are sown 
in the usual way, and care should be taken to 
have the land clean. Th^resence of Yorkshire 
Fog, False Brome, and Hair Grass greatly di- 
minishes the value of the produce. 

No special system of manuring for seed pro- 
duction is followed, and any manure that is 
given should be in the main phosphatic in order 
to stimulate seed production. A mixture of 
about 3 cwt. of superphosphate, 1 ewt sulphate 
of ammonia, and 2 cwt. of kainit, applied in 
spring when the grass is beginning to show 
some growth, would be advantageous in most 
cases. Under the Ayrshire system some farmers 
apply farmyard manure directly to the young 
seeds at any time during the winter. Others 
favour the practice of applying their farmyard 
manure on the hay stubbles after the seed crop 
has been removed. Cleaner seed is obtained 
by the latter method, which also repairs the 
exhaustion caused by the growth and removal 
of the seed hay, while the application directly 
to the seed crop of a large dressing of farm- 
yard manure also tends to delay its ripening. 

The crop of seed hay, whether it be Timotny 
or Rye Grass, is handled much in the same way 
as a cereal crop. Ryegrass hay is ready for 
cutting usually about the middle of J uly. The 
proper stage of ripeness is indicated by the seed 
nreaking away readily when one or two ears are 
rubbed between the palms. The ears should 
be yellow, but a greenish tint should still re- 
main in the straw. It is not an advantage to 
have it too ripe, or loss is liable to occur before 
the crop reacnes the mill. On the other hand, 
it must not be cut while the seed is still in an 
immature condition. Timothy, however, should 
be thoroughly ripe before cutting — a condition 
which is seen in the tendency of the spikelets 
at the head of the stalk to peel off— otnerwise 
it will not thresh out properly. About the 
middle of August is the usual time of harvest- 
ing Timothy seed. If the crop is short it is cut 
with the reaper, tied, and stocked, but if of a 
sufficient length it may be handled by the binder. 
If the seed is very ripe a loss is apt to occur 
during its passage through the binder, and 
trouble is sometimes experienced also with the 
hay choking the needle. Four or six sheaves 
are placed against one another to form a stook. 
When six leaves are put into a stook, the 
centre pair often do not ary satisfactorily. The 
crop is allowed to stand several days in Btr>ok, 
after which the stooks are collected into ^rickles’, 
or * huts ’ as they are also termed, from twelve 
to sixteen stooks going to form one rickle. It 
is allowed to stand for a further period, depend- 
ing upon its condition and the weather, Mfore 
it is finally removed from the field. Ifi Scot- 
land the usual plan is to thresh directly out of 
the rickle, while in Ulster it is sometimes 
stacked and threshed out later. The former 
plan is perham the better one, both because 
the hay is rendered very brittle and practically 
nsdess by being stacked up with the seed and 


threshed in spring, and because the seed is 
more liable to heat in the stack than in the 
granary, where it can be turned frequently. 
Ryegrass hay also shrinks considerably in the 
sheaf, and trouble is often experienced with 
bands working loose. With the extra handling 
involved in stacking this trouble is aggp*avat^ 
so that when the hay is being threshed out of 
the stack much of it is forked in a loose con- 
dition and a considerable loss of seed results. 
The case is otherwise with Timothy, which 
threshes out much more readily after it has 
been stacked for a time. After threshing, the 
seed is removed to the granary and spree^ out 
evenly on the floor. It should not be piled to 
a greater depth than 1 ft., and should be 
turned daily for a time to prevent heating. 

The yield of Rye Grass vanes from 1 to 2 tons 
of hay and from 4 to 8 cwt. of seed per acre. 
An average return might be put at 30 cwt. of 
hay and cwt. of seea. Of Timothy hay from 
2 to 3 tons may be got with from 3 to 4 cwt. 
of seed. A crop of Ryegrass seed may realize 
anything from to 20s. per cwt, and I2t. may 
be taken as an average return. The price real- 
ized for Timothy seed varies considerably, but 
4bs. per cwt is about the usual figure. 

In arriving at any conclusion with regard to 
the relative economy of green-cutting and seed- 
ing hay, several factors have to be taken into 
consideration. Firstly, the expense of lifting, 
binding, stocking, rickling, and threshing is 
much greater than that involved in the opera- 
tions necessary to secure a crop of green -cut 
hay, and whether this extra outlay will be com- 
mensurate with the sum realized for the seed 
depends very much upon the market price of 
the latter in any particular ;^ear. It must be 
remembered, however, that in the absence of 
green cropping the extra work involved in 
handling a seed crop simply serves to keep the 
workmen occupied at a time when they would 
otherwise have verj^ little to engage them. A 
more serious objection to the practice of seeding 
Rye Grass is the fact that the quality of the 
pasture to follow is almost invariably depreci- 
ated. The Rye Grass is very liable to die out, 
and its place is taken largely by Yorkshire Fog 
and Crated Dog’s-tail. Moreover, the after- 
math from a seeded crop is greatly inferior to 
that following a crop of green-cut hay, while 
the threshed Rye Grass is itself of low value as 
fodder. The practice of seeding Rye Grass is 
very exhausting to the surface soil, and rapidly 
brings about a condition of poverty on all but 
the strongest class of soils if too frequently re- 
peated. [j. B.J 

HAjf Oooks, small conical heaps of hay, 
each containing from ^ to 1 cwt. of nay, which 
are made in we process of haymaking. See 
Hatmakiko. 

Hav OollAetorf an implement for gather- 
ing in hay from the wind-rowa See Hatmakiko 
Machikkrt. 

HAy KlAVAtor.— This is a machine used in 
stacking hay. See Hatmakiko Machikkrt. 

HAy roric. — Hay forks can be made lightly, 
as they are not callea upon to do the heavy work 
of di^ng or dung foraa They may be oivided 
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into three clasfiee, teddinff or turning, emptying, 
and pitchforks. The tedding fork can be very 
light, and the tines be but little curved, as the^ 
are not required to hold much grass, and it is 
hindering it when turning, or when putting into 
wind-rows, the grass hangs about the tines. The 
emptying fork i^ould be stouter, and with longer 
tines slightlv more curved, and with longer 
handle or helve. The pitchfork is much bigger 
throughout, and must combine strength with 
lightness. They are made up to 9 ft. in length, 
tines 20 in. in length and 1 ft. span; the tines 
should liave a good curve, as they hold more. 
Where hay is very short, as in some dry seasons, 
a fork of the above tine dimensions is apt to 
allow the finer grasses to slip through, and 
closer tines are more suitable. As a rule, the 
very biggest pitchforks are not the most con- 
venient, and a handy man will do cleaner and 
better work with those of more moderate tine 
span. [w. j. M.] 

Hfty Holder. — Hay holders have become 
necessary in association with hay loaders, or field 
elevators, for lifting hay on to wagons or carts, 
because the elevator works only when the wagon 
or cart is in motion, and there is not merely 
difficulty in loading, but considerable risk that 
the men on the load may fall off. The hay holder 
is really a framework placed on the wagon or 
cart to retain the hay. Home-made ones of 
wood, forming flakes or hurdles, are not diffi- 
cult to make. When used on a wagon the four 
corner poles can be used as supports, and the 
hurdles can be attached to them. It is custom- 
ary and wise to make the side hurdles, or at any 
rate one of them, hinge, so that when feeding 
on to the stack elevator the load may be rolled 
into, and not have to be lifted over the hurdle. 
The back of the holder must not be too high for 
the field elevator to work clear, but the sides 
and front must be as high as desired. 

[w. J. M.] 

HAy Klokery a machine for * working’ hay 
when in the swathe. See Haymaking Machin- 
ery. 

Hay Knifia— The hay knife consists of a 
stout broad blade with a right-angled cranked 
neck fitted to a stout wooden Handle. The blade 
is not of eq^ual depth throughout, but runs to 
a point to Mtter pierce the solid hay in the 
stack ; the face or cutting edge is of considerable 
curve, as in that form it presents a larger cutting 
area. Wavy-edged knives do good work, espe- 
cially where the nay is not very solid. 

E v. J. M,] 

^ ^ e process 

of cutting herbage of any sort, drying it in the 
sun, and storing it in stacks or sh^s for fodder. 
It is one of the most important farming opera- 
tions, and is practised m all countries where 
agriculture is known. Hi^making is not a very 
old institution in Great Britain, out it is now 
almost universal. Most of the labour is now 
done by machinery, though not very long ago 
the only tools used — apart from carts — were 
the scythe, the rake, and the pitchfork. 

The proper time for cutting grass for haj is 
when the crop is just past the ol^m and before 
the seeds have had time to ripen. If the seeds 
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have become mature thepr will have withdrawn 
most of the food material from the stem and 
left it liard and wiry. The bloom of dififerent 
grasses, of course, comes on at different times, 
but usually the first week of June onwards finds 
the crop ready for cutting in the south, while in 
the north the time may to postponed till July. 
Cutting is now done wholly bv the mowing 
machine, which cuts a ‘swathe’ from 4 ft. to 
6 ft. or even 8 ft. wide. The grass falls over- 
lapped in these swathes in such a way as to shed 
off any slight lain. Before the advent of the 
mowing machine all the cutting was done by 
the scj^the. This left the hay in long rows which 
were not shower-proof, so that they had to be 
‘tedded’ or shaken out with the handfork for 
drying purposes. About 10 ac. per day is the 
common allowance for a man with a machine 
and a pair of horses to overtake ; but much de 
nds, of course, on the width of the cutting 
r, the length of the day, and the condition cS 
the crop— and the horses. With the oldfashioned 
hay scythe about 1^ ac. was a fair allowance per 
ten hours. 

When the swathes have lain for perhaps a 
day in the sun with one side exposed, they are 
turned over to let the sun get at the other side. 
The grass has now lost its fresh green colour 
and has become a light grey-brown. The turn- 
ing or tedding of the hay used to be done by 
hand labour with mkes, but is now done by 
machinery. Tliis turning is the ‘haymaking’ 
proper. Nowadays we have a wide selection of 
swathe-turners, tedders, kickers, &c., all used in 
one way or another for turning over or shaking 
up the nay, so that it may become exposed to the 
sun and wind and so he ‘ made The modern 
swathe-turner is probably the best machine to 
use, as it is less liable to knock the leaves off 
the stuff or to break the stems. In the case of 
a thin crop, or when the sun is very hot, it is 
often quiti unnecessary to turn the swathes, 
and many thousands of acres are cut and carried 
to the stack in the south country, without any 
‘making’ at all. 

The next operation is that of raking the hay 
into wind-rows by means of the hoi’se lake. The 
horse rake is of two kinds— the ordinary one, 
which leaves the stuff in rows across the direc- 
tion that it tiavels, and the side-delivery rake, 
which leaves it in I'ows parallel to the direction 
of travel. Horse raking is done generally up 
and down the lino of the swathes, and the widtn 
of the rake is made to suit the width of the 
swathe. Generally two swathes are taken by 
the rake, but wider rakes taking four are in 
the market. The latter, however, are rather too 
much for one horse to pull, especially if ground 
is uneven. With a 9-ft. horse rake, 20 ac. can 
be raked into wind-rows in a day. 

Hay in wind-rows is then ‘cocked* or ‘quiled* 
or ‘ coiled that is, made into small conical 
heaps containing about i to 1 cwt of h^ each. 
Properly made cocks wul stand the effects of 
rain for perhaps a week, only the outside straws 
becoming weathered. Cocking is an unnecessary 
operation when the weather holds fine, but it 
prevents the bay from becoming too much sun- 
Dleacbed as well as wet-weatherod. If the hay 
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deftirable to drag hay along a dusty road. For 
convenience of transport the sweep rake is 
made to fold up at the hinges on the triangidar 
frame, and the wheels are moved from their 
sockets outside the frame to others under the 
frame, which become upright when the tines 
are folded up. The sweep rake is now largely 
used in northern districts tor dragging the cocks 
or hay in wind-rows up to the centres where 
the nckin^ or ^pyking’ is being done in the 
field, and is a f^r^t advance on uie old system 
of gathering with two horses hitched to a rope 
passed round the cocks, or the use of a plank 
and chains. 



Fig. 1— Honw Fork Elevator (Alex. Jack A Soni, Ltd.) 


ia not oocked by hand, it can be pulled into 
heape means of the horse rake for convenience 
in hanming afterwards. 

CSarting the hay to the stack was done by 
carts, till the introduction of the sweep rake 
largely superseded their use. It was the hardest 
part of the work, as the hay had to be lifted or 
pitched from the cock or nek on to the cart or 
wagon, and built on it When carts or wagons 
are still used for carting, a hay loader is now 
generally employed. This is like a small elevator 
on two wheels, and as wide as a wagon, and 
coupled to the hind axle, and high enough to 
reach to the top of a load. As the wagon moves 
along the wind- rows 
the loader behind 
gathers the hay up 
with its revolving 
web, and deposits it 
in the wagon. A 
man on the wagon 
builds it into its 
place, and when his 
toad is complete he 
unhitches the loader 
and drives to the 
stack. A man or 
boy is usually in 
attendance at the 
loader to couple it 
and uncouple it on 
to the wagon, and to 
lead the horses along 
the wind-rows. 

The sweep rake 
is one of the best 
labour-saving ma- 
chines that has been 
introduced for hay- 
making. It consists 
of a wooden frame- 
work 14 ft. wide on 
two wheels, with 
tines or fingers 10 ft. 
long and 18 in. apart 
fixed to the frame. 

The horses are yoked 
one at each side 
with pole straps to poles parallel to the tines at 
each side — outside tne wheels — and pull from a 
whippletree attached to short poles level with 
the axle of the wheels. A tiian^lar frame 
carried on a swivel wheel is hinged on behind, 
and carries a seat for the driver, and a screw 
wheel which d^resses the points or tines on to 
the ground. The horseman drives his sweep 
rake so that the tines slip under the hay, and 
scoop it up whether it be in wind-rows, heaps, 
or cocks. A sweep rake will ordinarily hold two- 
thirds of a cartload. The poles prevent the hay 
from going over the sides on to the horses, and 
the frame at the back prevents it from going 
over there. The sweep rake when full is driven 
up to the stack and backed out, leaving the load 
lying on the ground. Of course thu method 
of carrying hay can only be carried out when 
the sta^ is in the field, as the machine requires 
plenty of room, and when in work cannot go 
through an ordinary gate. Moreover, it is not 


There are various methods of putting hay up 
on to a stack, the most primitive and laborious 
being that of pitching it all up with the hand- 
fork. But as time is valuable, some form of 
machinery is used, even on small farms. The 
cheapest and simplest form of stacking ma- 
chinery is the horse fork. It is merely a fonn 
of crane, and consists of a long pole erected in 
the ground carrying a gaff. A rope works over 
the end of the gaff, with a horse at one end and 
a large iron grab at the other. This grab is 
loweM into the load of hay on the wagon 
drawn up next to the stack, the man on the 
wagon forcing the points of the grab into the 
load. The horse working the crane moves for- 
ward and raises the grab full of hay up on to 
the stack. The grab is provided with a patent 
catch which, when loosened, opens the tines and 
lets the hay fall out. This catch is operated 
automatically or by a cord from the ground. 
Horse forks are not very largely used in oon- 
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junction with the sweep rake, as the hay in a 
sweep load is not in su^ a compact form as on 
a wagon where it has been built, consequently 
the grab cannot get such a big lo^ and time is 
lost. 

The stacking elevator is the best machine for 
stacking hay. It consists of a long trough, 4 ft. 
wide and 40 ft. long, on wheels. The lower end 
of this trough is hinged on to the frame, and 
the other end is raised or lowered by chains 
over poles fixed at the other end of the frame to 
suit the height of the stack. An endless web 
of spikes revolves in the trough (worked by a 
pony gear). The hay placed in the trough at 
the bottom is carried upward on this endless 
web and dropped on the stack. An elevator 
is convenient but expensive, and hence as a rule 
is only used on farms where a lot of hay is to be 
handled. See Elevator. 

In the north of England, Scotland, and Ire- 
land, where the climate is humid and the weather 


generally damp, the hay is not carted directly 
from the field into the stack. When ‘ made ' fit 
to stack, it is first built up into little ricks or 
‘ pykes' in the field, each containing about 10 to 
16 cwt. As soon as it is in these it is practically 
safe for a whil^ and it is often several weeks 
before it is put into the large stack at the home- 
stead The reason for this method is that the 
hay in these localities consists of softer grasses, 
which take more curing in the sun, and as there 
is less sunshine to depend on to thoroughly 
make the hay, it has to a large extent to cure 
itself when in the field rick. On the other hand, 
if it were stacked right away in a large stack it 
would heat or rot. 

Stacking the hay from the field -ricks is done 
at any convenient time so long as it is dry over- 
he^. Loading from the rick into the cart re- 
quires the strongest man on the farm, for the 
Hay has, of course, settled down, and is very | 
solid to move. To save the labour of having 
thus to pitch the hay twice, an implement call^ 
a rick lifter is used, which is merely a very low 
cart without sides and drawn by a horse. This 
is backed against the rick, and the end of it 
tipped on to the ground against the bottom of 
the rick. The lifter is provided with a wind- 
lass, and a rope or chain is put round the base 
of the rick and wound up, and as it tightens 


the hay slides on to the platform, which is then 
brought back to the level and is taken to the 
stack. 

Another method of loading these ricks on to 
carts is by means of a pulley and tackle on three 
shear legs on wheels. These shear legs are drawn 
by a horse and placed over the rick. A tackle 
is fixed round and below the hay, and the horse 
pulls on this and raises the rick up high enough 
to allow a cart to come underneath and receive 
the whole body, which is then lowered on to it. 
By these two methods the double labour of 
pitching the hay on to the cart from the rick is 
avoided. 

When the hay has experienced an excessive 
amount of adverse weather before being stacked, 
it is a good plan to sprinkle some common coarse 
salt or special hay spice on every layer as it is 
built up. This often helps to keep away a musty 
flavour. 

After hay has been ‘ made ’ in the field, and 
carried from the cocks or 
field ricks to the stack at 
the homestead, the next 
process takes place. Tliis 
18 the heating or ‘sweating^ 
of the body of the same in 
the stack. In northern and 
humid districts this must 
have largely taken place in 
the field nek as a prelimin- 
ary, but in the sunnier south 
of England, where the stuff 
is stacked up direct from the 
swathe or wind -row, the 
process must take place in 
the stack. In a closed body 
like a stack the heat will 
accumulate till harm may 
be done. The object of the 
skilled liaymaker, therefore, is to have his hay 
at just such a state of dryness that the initial 
stages of heating only are reached. Fermentation 
takes place, whereby the starch in the cells is 
converted into sugar, at which stage we wish the 
process to stop. If overheating takes place the 
sugar changes into the next stage — alconol — and 
then into acetic acid (as we see in the formation 
of ‘sour' silage). In a stack the intermediate 
body, acetic aldehyde — a suffocating and in- 
flammable gas — is formed, and from this spon- 
taneous combustion is liable to result in the dry 
south country. The chemical action is not very 
well understood: the life action of the proto- 
plasm of the cell tissues would be killed when 
a temperature of 160^" F. is reached, and beyond 
this the heating and firing must lie due to chemi- 
cal action alone. The danger zone of a stack is 
of course in the middle part, and about 6 ft. 
from the ground. Below this, the superincum- 
bent weignt of the hay squeezes out tne air and 
prevents fermentation, while above and around 
this the heated air escapes to the outside. In 
the humid north there is not the same danger 
of heating resulting in firing, probably because 
of the naturally damper nature of the stuff. 
But there may be a development of fungoid 
gro'^hs, such as mucor^ oMperffiUuM^ &c., result- 
ing in mustiness, and even rotting in extreme 
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cases. The whole skill <,nd judgment of the 
haymaker, therefore, either north or south, is 
directed to ^tting his s^ uff to just that stage 
of dryness t^t when stac iced up it will neither 
become brown nor black from carbonization due 
to excessive heating, with the danger of spon- 
taneous combustion, nor yet musty and mouldy, 
but remain at the initial stage of change, with 
as much green or grey colour left as possible. 
Dry sunny weather is necessary to attain this, 
ana therefore rain or even dull weather is fatal 
to the production of good stuif. A wet hay- 
making time — like a wet harvest time — is a 
miserable experience for the farmer. 

When once hay has been g<»t up into the 
stack, the stack should be trimmed and ‘ topped 
up’ the second time as 8 (k>ii as it has settled 
down, and then thatched, so that rain may not 
penetiate, and spoil a lot of the stuff after saving. 
During the building of a large stack it is neces- 
sary to have stack cloths or sheets at liand to 
cover the open tops temporarily during night or 
in wet weather, so as to protect from damage. 

The method of marketing hay depends very 
much on local customs. In some cases the liay 
out of a stack is loaded up on a long-bodied cart 
in a loose condition and tied on with ropes ; in 
other cases it is ‘ baled ’, that is, the hay is filled 
into a machine consisting of a box with a com- 
pressible lid, worked by levers, where the hay 
18 squeezed into a cubical block cont4uning 1 to 
2 cwt., and held together with cord tied round 
it — much of the foreign Ijay being delivered in 
this form, but tied with wire in place of cord. 
In the L<.)nd()n and other southern markets the 
hay is cut out with a hay knife in solid cubes 
about 3 ft. by 2 ft., and of a thickness to weigh 
i cwt., and tied with two straw Iwiiids. This 
forms a ‘truss’, and thirty-six of these consti- 
tute a ‘loiid’ {i.e. 18 cwt.), which is the unit for 
sale purposes. Sometimes these trusses are 
pressed in a machine and tied with three cords 
BO as t<> occupy less room, and ‘ pressed ’ hay is 
carried at a lower rate of carriage. 

These methods ail depend on the local market 
customs, but the system of cutting out into 
trusses and tying with two straw l^nds is sf» 
tidy and convenient that many farmers follow 
this plan with the hay they use at home, as it 
enables them to measure it out to stock very 
accurately, and there is no waste from loose 
handling. 

In the above article it has been assumed that 
grasses and clovers are the plants devoted to 
Daymaking purposes, as the greater part of the 
hay made in this country is derived from these. 
There are many other crops, liowever, which 
can be utilized in the same way, such as tares, 
lucerne, sainfoin, &c. Even a com crop can 
be cut green, dried, and stacked up as hay, 
and it is a common practice to make any kind 
of fon^ into hay if not fed gi^n. Each kind 
of stun requires slight modmeations in hand- 
ling : lye grass will dry easily and quickly and 
keep well in the stack, meadow hay will come 
next in order, while clover is much more difficult 
to * make Such crops as lucerne and tares are 
the most difficult to ‘make’ of all, and it is only 
in the drier districts of the south tliat these are 
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grown as hay crops, while the time of workii^ 
IS adapted to the driest time in summer as hr 
as possible. [p. M‘aj 

H^maJcIffijir Maohln^ry. — The intro- 
duction of machinery has made haymaking very 
simple and inexpensive in comparison with what 
it was when all the work was done by hand; 
moieover, the new kinds of machinery brought 
out in recent years have greatly redui*ed the cost 
of haymaking. Now, very little manual labour 
is retpiired in the hayfield, and hay is far bettt*r 
made than it used to be, except in the districts 
where special pains wei*e taken to prfxluce the 
best quality. In many districts the process of 
haymaking had degenerated into a very 8li)>- 
shod and unsatisfactory condition, jmrtly U*- 
cauHo of the difficulty in getting manual labour, 
and partly bec:auso since 1887 there have l)eeii 
few yeai-H when haymaking has caused much 
anxiety, as dry summers have been unusually 
prevalent, contrasting greatly with those in tlie 
previous ten yeai*s. Haymaking in these dis- 
tricts consisted of little more than cutting the 
grass, allowing it to Uike dry on the top and less 
dry below, and then collecting with a horse I'ske 
and carting it to the stack. In this way the 
upper portion of the swathe was oveidrie'd, while 
the under jMirt was often mouldy from long c(Ui- 
tact with the ground when in a wet state, and 
mouldy sUicks w^eie very frequent. The intro- 
duction of the swathe turner and the abolition 
of tedding have made it inexcusable to sjM»il 
fodder in this way. It is only by bad manage 
ment, even in ‘catchy’ w^eathei*, that any very 
serious loss of hay need Ikj incurred ; for witD 
such quick and inex|n‘nsivc means of drying the 
glass, together with the contiol a fai'tner has 
in respect to tlie cutting, now that the mowing 
machine is practically universally used, tliere is 
no need to have any great quantity of grass 
lying at risk. The principle of the haymfik<TS 
in Middlesex, which prevailed even befoi*e 
Middleton wrote his description of the piwess 
more than a century ago, was to cut only such 
as could be kept under control witli but little 
risk of injury. Tin intrf>duction of the mowing 
machine, ana the ease with which a large quan- 
tity could be cut, tended to make niany cut far 
more giuss than tlie machinery available could 
control, in the event of showei-y weather setting 
in ; especially as the haymaker or liay tedder 
was used to throw it brfiadcast, where it 1^, 
at greatest risk of injury in prolonged wet. In 
exceptionally fine seasons, injury ny wet was 
not experienced ; but the British summer has 
proved too variable for such risks to be taken 
with impunity, 8<» when a wet season came, 
many were found with their crops rapidly spoil- 
ing, and lamentations were loud. With the 
ni^em swathe turner, collector, and field hay 
loader there is now an equivalent of after- 
work machinery which places the making on an 
equality writh the rapid cutting of the mowing 
machine. 

Mow'iho Macrtnes. — ^The 8C3’the, which waa 
the universal grass cutter, is now only occasion- 
ally used, as where the crop is very baoly twisted, 
or where the inequalities of the ground do not 
permit the use of the machine. It was urged 
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during the earlier days of the general use of the 
mewing machine that the pinching of the scissor- 
like action of the mowing machine caused subse- 
quent deterioration of the pastures, whereas the 
dean knifelike cut of the scythe produced no 
injury to them. Tliis is rarely mentioned now, 
and there is no reason to suppose that the scythe 
has any preference in this respect. The tlncker 
swathe, owing to the wider stroke of the scythe, 
renders it more difficult to ‘make’ the hay than 
where the thinner swath of the mower has to l)e 
dealt with. The scythe may, howevei', sometimes 
be used with advantage when cutting ripe clover 
seed, as the jarring is less, and the ‘heads’ are 
better laid to be handled. 

The mower has been subjected to little altera- 
tion for some years, and whilst the i*eciprocating 
knife passing through a series of slotted fingers 
is used, there is little likelihood of much change 
being made. Whether any other form of cutting 
will ever be found to supersede it is doubtful, 
though not impossible; for, excellent as the work 
is, there is the objection tliat the fingers are 
somewhat given to block sufficiently to make 
the knives run liard. The mower fiame is al- 
ways carried on a pair of driving wheels, where- 
as now practically all corn-cutting and binding 
machines are carried on one driving wheel. The 
binder machine is kept balanced by a small 
travelling wheel on the other side of the plat- 
form, the platform and frame being rigidly at- 
tached ; in the mower the cutter bar carrying 
the knif(5 is loosely hinged to the frame so as 
to give it freedom to rise and fall with the in- 
equalities of the surface, therefore two travel- 
ling wheels are required to balance it. As the 
wheels are ordinarily both used for diiving pui*- 
poaes, and as at the ends, or when working on 
crooked aides, those two wheels do not travel at 
the same pace, and as it is necessary that the 
knives are kept cutting to clear their way, each 
one is fitted with a ratchet. The motion of the 
knife is imparted from the travelling wheel by 
a rim gear, a nave gear, or an axle gear, some 
makers preferring one and some another; and 
as grass land rarely ‘licks up’ as does arable 
lana when wet, the objection to the rim geai* 
does not obtain with the mower as it di)es with 
corn -harvesting machines, where thegear is liable 
to block with mud. Whichever gear is adopted, 
the aim is to get the connecting-rod to drive as 
nearly as possible in a line with the cutter bar. 
Modern machines are fitted with suitable levers 
to allow the knives to be quickly mised away 
from antlioaps or other obstacles which may 
suddenly appear in the track ; alsKi to alter the 
pitch of the knives, by changing the relative 
position of the draught pole to tlie frame. Ordi- 
narily, mowing mac'hines are not fitted with a 
revolving reel to bring the grass to the knives, 
and to keep them clear so that they do not cut 
the grass again and again. Tliese are used on 
all corn binders. The difficulty of working the 
reel from the ordinary gearing of the mower is 
the reason ; and it is due to the fact that the 
frame and Uie cutter bar work independently. It 
waa solved by Saunderson, of Beoford, who ob- 
tained the Royal Agricultural Society’s medal 
at Leicester for a mower reel worked by an in- 
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dependent travelling \/heel attached to the dm* 
ing pole, thus obtaining the motion requifeii 
Tills can be attached to any mowing machine, 
and is adjustable to any crop, i^ort of tall, 
whether standing upi'igbt or leaning away frotn 
the advancing knives. ConsiderabTy lower cut 
is thus obtained, and it is not necessary, as is 
often the case in heavy crops, to have a man 
with a rake to keep the knives clear. As the 
knives of the mowing machine necessarily work 
very closely to the ground, the sections are liable 
to \ye broken or blunted by stones or other sub- 
stance ottering resistance; emery grindstones of 
suitable sbapeare the best sbarpeners, although 
tiles are commonly used. Knife sections injured 
beyond temporary sharpening have to be re- 
moved, work which was tedious with the cold 
chisel and hammer; but during the last yeai* or 
two a section remover has been introduced by 
Eddington & Co. which l eceived the Royal Agri- 
cultural Society of England’s medal, which nas 
rendered the removal very easy. By taking 
advantage of the hard steel of the section, the 
section is made to shear through the soft metal 
of the rivet; thus by applying a suitably con- 
structed hand tool to the section, with one sharp 
blow from the hammer the section is removed. 

The rotary haymaker or tedder^ with forward 
and back action, has been for many years gene- 
rally used in the hayfield to ted or spread out 
the grass, and it greatly lessened the amount 
of manual labour. The forwaixl action carried 
the grass under the machine, up and over, sub- 
mitting it to very rough treatment, breaking 
the stalks and so rendering it very susceptible 
to rain, which soaked in prejudicial Iv. The back 
action was less destructive, and did not always, 
wlien the crop was heavy, effect the work as well 
as was desired. 

The kicker tedder gained much popularity within 
tlie past twenty years because of its light 
draught, and the gentle but effective treatment 
to which it submitted the grass; and so far as 
tedding is concerned it leaves little to be desired. 
The principle of tedding has, however, several 
objectionable features: it tends to shake out 
the valuable clovers and tender blades of griM, 
which ai e not caught up by the horse rake aubee- 
uently; it covers all gi*ound and prevents the 
rying of the ground, therefore prolongs the 
drying of tlie grass ; a crop thrown out by the 
tedder lies beyond the control of the fanner 
when rain comes, and there is no position in 
which it can be so thoroughly wetted and spoiled. 
Moreover, tedded hay is mainly dependent upon 
sun drying, as air cannot circulate through it 
freely, and undoubtedly it is highly advantage- 
ous to take every advantage of wind drying at 
every stage in haymaking. 

The horee rake becomes almost essential as 
a collector when grass is tedded, although of 
course it can be got together by hand rakes, 
which make good work; but hand labour is 
expensive, ana not always readily obtainable. 
Grass collected by the horse rake is packed and 
wadded very closely, and unfortunately the 
damper parte are collected in the wads, conse- 
quently if these are not shaken out the drier 
^rt becomes overdried whilst the wads are 




Sulo delivery K'tUe. 

Marlin 

v,«rsp MoN^er 1 vlav f oUe<wi 

. .■A«.r"" '"f.r.^-uh-ron.^andHay 





Haymaking 

becoming dry enough for the next owration to 
be ]H*oc^dea with. Still, the hay i*ake is valu* 
ible as a quick means of collection, especially 
when the grass is dry. 

The Bwatht ^MrTjerpermits the grass to be worked 
without being tedded, as the butts of the swathe 
ran Ihj lifted or turned as much as is desired 
and the swathe is not broken ; the quickness 
and small expense with which the swathe can be 
turned permit frequent turning and full advan- 
tJige l)eing taken of the air. It is in reality 
haymaking ‘ in the air’, wliera undue sun baking 
is avoided, the colour retained, and as little as 
possible change in the condition of the food 
material secured. With the grass lying in the 
swathes there is always inte!*s|)ace, w'liere the 
ground is drying, so that whenever they are 
turned they go f)n to dry ground instead of lieing 
brought into contact with moisture. Heyfum 
tins, little of the leafage and clover is shaken 
out. Tlie e.s.sential principle in a swathe turner 
w a system of rotary blades or prongs turning 
helically, so that as the machine advances all 
the ground beh»w the swathe is swept, the grass 
l)eing lightly lifted and turned aside and over. 
On srmie macliines, however, a series of prongs 
travelling round two lioads or pulleys are em- 
ployed. As a iuli‘ the iHachiiies are made to 
work two swathes at once, though three row's 
are etti'ctively wm ked on some machines. The 
machines are made convertible, so that they 
(‘an lx* used as collectors to work two or more 
rows into wind-rows; in fact, from a single 
swathe turner to a tw’o-row wdnd-row, and on 
until several row's are ‘put in’ as a carting 
wind-row. It is desirable that the turner in 
I'evolving should take a broad sw'eep on the 
under side, so as to more effectually clear tlie 
swathe, and this is generally well effect (‘d. 

Hatf collectors and tamers emlxidy principles 
contained in swathe turners, and some others 
peculiar to themselves. In the place of a sepa- 
rate turner for each row’, the macmines are made 
to collect twoor more row's, and pass them out into 
wind-rows at the side. This is usually effected 
by a series of prongs (’arried on an endless carrier 
which circulates round two heads, one on either 
side of the machine; the frame carrying this is 
not, as a rule, set at right angles to the line 
of draught, but slightly obli(iuely. When the 
working prongs are in contact with the ground, 
the others are slightly raised, falling into work 
again as they |>a8s downwards. Some machines 
work either to right or left ; and Blackstone’s 
not oidy does this, but the circulating motion 
ran be sto])|>t»d, and it acts as a horse rake, gather- 
ing up the grass, until it is desired to empty the 
h)ad, when the tines are set into lateral motion 
!Mid the hay discharged at whichever side is 
thought desirable. Tlie use of this horae-rake 
action is chiefly serviceable when collecting rak- 
»ng8. 

The hay loader is an adaptation of the ordinary 
straw elevator to collect and pitch the liay as 
it lies in the field on to carta or w’agons; it is 
made sufficiently high for the purpose, and wide 
enough to embrace the w’idth of the wind-row. 
It is attached at the rear of the wagon, and the 
wagiHi horse draws it with the wagon, its own 
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trayelling wheels driving the elevator. It is a 
valuable aid in the hayfidd, but, although exten- 
sively used, it has not attained the popularity it 
deserves. There are two chief reasons for this: 
the objection of workmen to loading hay lifted 
by it, and want of judgment in making the 
wind- rows of a suitable 8i7-.e. The difficulty m 
respect to the workmen is easily overcome by 
fixing a simple framework to the cart or wagon 
to hold the load, and prevent the risk of the 
men falling off and injuring themselves. A very 
slight wooden frame held at the four corneiw 
of the wagon by uprights will effect this. 

The hay sweev has l>een much improved of late, 
and rendered tar more contiX)Ilable. A century 
ago, and for a long while after, it was very simple 
in construction and hut rarely used; since, how- 
ever, the mowing machine has become gene- 
rally used, more attention has been paid to it 
lK>tli by manufacturera and farmers. It is in 
reality a huge Iuuf/* rake, with long polos as 
teeth, used to collect grass or clover at any period 
of haymaking, such as for drawing it together 
for making it into field cocks, or Uti collecting 
and hauling U) the stack. A very considerable 
quantity of hay can be cedJected in a brief period, 
but owing to the great width of the sweep it is 
not possible to go through ordinary gatewaxs, 
therefore the haystack must 1 h' made in the 
field; moreover, it is not suitalile to pass over 
roads, as too much dust is swept into the hay. 
The ground, too, must fairly level, though in 
im})roved sweeps fitted with an adjusting lexer 
th(‘ diftieulties of uneveniH'SH ar(‘ somewhat over- 
eoine. The long tines run under the hay, which 
is shoved to the rear, and this continues until 
the sweep will hold n(> more. If it is desired to 
empty at once, the swee]> is run hai kwards and 
the hay slips off’; otherwise it can he drawn to 
a desired place, as to a Hta( k, and there Ik? 
emptied. It does not appear that the useful- 
ness of this principh* of cfdlecLifUi has been ex- 
tended to its p(»sKil>ilities, notwithstanding the 
fact that it is already a vahiahle imjilement. 

Tlie stacker or stack etei'utor has heen in general 
use fora number of years. It is unfoitunately 
an expensive machine, and generally remains in 
good working order for hut a few years, because 
it is subject to derav thi<mgh want of projier 
liousing and sufficiently frerjuent cleaning. Also, 
w’hilst the stack is only as liigh as a wagon los<i 
there is not much advantage in its use; however, 
when the stack rises high enough to require a 
direct high lift it is a great labour saver, and 
men work more effectively. Were it not that 
the top <»f a sta/ k can be worked as rapidly as 
the bottom, the economy would not be so ap- 
parant as it is; for a horse and often a boy are 
required to work the elevator, and the cost of 
these, and in hauling and setting the elevator, 
might be spent on lalKiur (m the stack. The 
fa< t remains that work goes on Iietter with the 
aid of the elevator, and all heavy work is taken 
I off the men; but in comparisfin with most me- 
i r haiiical aids it is somewhat dearly bought. 
The horse jtitchfork or clip -fork stacker is be- 
c<»niing increasingly popular, and on hay farms 
where little com lias to In- stacked it is a chrap 
and effective implement and well answers its 
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purpose. Various ^methods are employed to 
operate the clip-fork to make it grip a lo^ and 
to release it; and with a swinging crane jib the 
load can be deposited well into the middle of 
the stack, so as to minimize the labour of placing 
it where required. Rick covers . — Where Dutch 
barns are not avi^ilable, there is no doubt great 
advantage in using a rick cover on poles so as 
to keep the stack dry, and to allow the moisture 
generated by fermentation to pass freely away. 
A sheet without poles is better than nothing; 
but as it does not shoot the water so freely, the 
water is liable to collect in depressions and so 
concent!*ate a considerable quantity on a small 
area, which, soaking through, runs down deeply 
into the stack; also the internal moisture is liaule 
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to be held iind(‘r it, and cause mould if more 
than two days elapse before it is removed and 
the upper layer of giusa shaken up to facilitate 
drying. Kick covers are expensive to purchase, 
and their life is generally short through want 
of proper drying, consequently they are not 
used so generally as they otherwise might be. 
On reviewing the possibilities of the liayrnaking 
machinery mentioned above, it is easy to see 
how little necessary it is to be dependent upon 
manual labours. Two hay sweeps, with a lad 
and pair of horses, will bring together for a 
short distiince as much hay as can be dealt with 
at the stack ; or when loading with a hay loader, 
three hands only are required to put the hay on 
to the wagon for it to be carted a greater dis- 
tance. Thus, in haymaking one man can cut, 
one lad turn with a swathe turner, and three 
men load, making all the hands necessary in the 
field in fine weather; though in the event of the 
prospect of rain, when it might be advisable to 
run the hay up into small cocks, additional 
hands might be required; but manual work has 


practically ceased to be required in the bayfleld 
except to control machines. See also preceding 
art. and art. EiOKLirTBR. [w. j. k.] 

Hay Pressea— Hay presses have come 
into general use in recent years, as they are 
undoubtedly profitable to use, the hay present- 
ing a better appearance, and requiring less room 
in transit or storage. For farm purposes hand- 
power presses are commonly used, but when 
preparing large quantities for export or other 
purposes, power presses are more suitable. In 
the former case the trusses as cut are com- 
pressed, while in the latter it is more usual to 
t)ale the hay. A steel body perpetual baling 
press, with self-feeder and automatic hinged 
dropper, which leaves the bale securely bound, 
is capable of dealing with 20 to 2.5 tons per day. 
With a horse baler a man and two boys will 
bale 0 to 8 tons per day. A donble-speea hand- 
powei i)ress for compi’os.sing ti'usses, fitted with 
weighing apparatus, is a convenient form for 
dealing with tiMisses when tin* ordinary truss 
shape is (lesiied. [w. j. m.] 

Hay Rack. — Hay j’acks are generally 
attachi'il to the walls of stables and other feed- 
ing boxes; but poitable racks for fe<‘ding hay to 
sheep and cattle are also us(‘d. Many horsenum 
object to the ordinaiy hay rack jutting from 
the wall above the horse’s head, as it is liable 
to cause dust and dirt to get into its eyes ; low 
racks are therefore more often used than they 
were. A rack is practically of any shape, aud 
is a hay holder with open bars through which 
animals can eat tb(' ba} ])laced in it. 

[w. J. M.] 

Hay Rake.- Hay rakes aie not used so 
much as the> were before the swathe turner and 
hay collectoi were introduced. The hand rake 
is used to turn swathes, to collect grass that has 
been tedded or spread over the giound, and to 
bring it into wina-rov^s. The horse lake is used 
to cmlect hay at any time during the process of 
haymaking. The hay horse mke is usually made 
with a bigger bow to the sickle tine than one 
wliieh is required only for corn raking, though 
on ordinary mixed farms one answers the pur- 
pose of botii liay and corn raking. Horse rakes 
aie luado practically self-acting, as all that is 
m*cessary in modern rakes is to apply slight 
pressure to make the pawls engage with the 
ratchet wheels, wdieu the teeth are made to 
rise to deliver the load, and they immediately 
drop automatically into work again. Heel rakes 
or drag rakes were used before* horse rakes were 
used, and they were not of serviceable form 
before 1850, when James Hart invented the 
sickle tine and lever for emptying. Heel rakes 
are still used by some to drag behind the 
pitchers, but lioise rakes arc more suitable. By 
using the heel rake the field is cleared and no 
draggings are left, but it is quite easy to do the 
same with the horse rake if there is a horse 
available. [w. j. m.] 

HAy Sheds- — Hay sheds or Dutch barns 
are now extensively used on the farm. They 
w'ere not much used before the wet seasons at 
the end of the 'seventies, but the desirability of 
permanently securing hay and corn cropis was 
strongly emphasized at that time, and tney are 
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now met with in great frequency throughout the 
country. The development of the giHvanized- 
iron roofing undoubtedly tended to populaiize 
them, as the light frames needed to carry even 
a wide roof made it possible to erect alieds at 
moderate expense. No doubt the very geneial 
idea that thatching is a difficult art to acquire 
has also had an effect in making farmers depend 
more upon permanent roofing, and therefore the 
extension of the use of hay sheds. Hay sheds 
are so useful that we do not like to deprecate 
their use, but we do not subscribe to tt\e idea 
that thatching is difficult to learn, or that it is 
expensive to carry out. A few instructional 
hints will be enough to make any reasonably 
intelligent man become a reliable thatcher with 
a little experience. The demand for hay sheds 
is natuiully greatest in districts where rain is 
most fre(juent, and where straw for thatching is 
most difficult to obtain. In Ireland they have 


been freely availed of, especially as money was 
for a long time advanced on easy terms to tenants 
by the I&ard of Works, and since the formation 
of the Board of Agriculture, by that depart- 
ment. By far the greater number of the hay 
liarns erected are roofed with galvanized-iron 
sheeting, but by no means all. Wood sheeting 
on the Moscrop principle, where tlio roof boards 
are left with J-in. interspaces, and grooved to 
prevent the lainwater from getting into the 

I sjiaces, are employed with considerable fre- 
quency. The roofs are li^ht, and, with occasional 
painting or dressing with protective material, 
are durable. We have seen a ligbt-boarded roof 
covered with tarred felt remain practically in- 
tact after thirty -five years’ use, nothing further 
being done beyond occasional dressing with tar. 
The modern tendency, however, is to use gal- 
vanized roofs, and as these are made in stand- 
ard sizes to meet all requirements their erection 



is simple, and reliable results are ensured. On 
estates where wood is obtainable at small ex- 
pense, it can be used profitably for posts or 
supports, in fact the whole roof frame may be 
maile of wood ; though, as most of the roofs are 
semicircular in shape, standard steel or iron 
frames are most convenient in every respect. 
Hay sheds are usually built with columns 14 to 
18 ft. in height, and with bays 15 ft. in width, 
and as they offer little resistance to the wind, 
the construction is light in appearance and 
weight. With the wiae exptTience there now 
has been, makers contrive roofs witli all neces- 
sary strength and the least loss of space ; in 
fact they may be fitted with transveyors to 
carry hay from one end of the shed to the other 
on a clip fork. Most commonly a single shed is 
used, but two or more spans are sometimes 
used, and there is little limit to variations in 
size and arrangement. The columns should ^ 
fixed in concrete, and the floor should be suffi- 
ciently raised to ensure that no drainage water 
gets under the hay; the eaves should he well 
guttered, as the siaes are usually open from the 
roof to the ground, though lewing or shelter 
may be provided for part or all the depth of 


the sides, and in very wet, windy, or snowy dis- 
tricts this is a distinct advantage. Hay sheds 
afford shelter at every season, and are useful to 
protect loads of hay or other material collected 
in stormy weather, and of course, if not required 
for hay, may be used to slielter any other crops, 
live stock, or machinery. [w. j. m.J 

Hay Stands. — Hay stands are frames on 
which to build haystacks to prevent moistuie 
from the soil passing upwards into the hay to 
cause mould. As a rule they are not elaborately 
made, and consist of a plain framework of rougn 
timber round the sides and ends, with such 
further logs as the size of the stack demands, 
to carry crosspieces to prevent the hay sinking 
between them. [w. j. m.] 

Hay Tea is an infusion of good hay in 
water. To prepare it, hay is either boiled with 
water, or boiling water poured over the hay. 
Much of the soluble matter of the hay dissolves 
in the water, and when cold the extract is given 
to cattle and horses to drink. Hay tea is said 
to form an excellent drink to cattle, to be ex- 
tremely nutritive, and to greatly promote the 
secretion of milk in the udaers. Tne hay after 
use may be dried and used as litter. [e« a. a] 
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HaMi (Corylua) is a genus of the Corylace* 
laiu^, bel^ging to the nat. ord. Amentacese or 
Mtkan-bearerS) and is very closely allied to the 
Gaifmiese or Hombeama The genus Hazel is 
found throughout all Europe except the extreme 
north, and al^ occurs in Asia Minor and Algiers. 
It consists of shrubs with herbaceous - scaled 
buds, deciduous serrate leaves, and monoecious 
flowers, the male flowers being in compact cy- 
lindrical catkins with imbricated catkin scales, 
and the female flowers solitary or in pairs in 
dwarf -branch tenninal scaly buds, with each 
flower or pair of flowers surrounded by a bell- 
shaped involucre ; wdiile the fruit is a solitary 
ancf usually one -seeded oval or oblong, hard- 
-shelled nut from £ to li in. long, partially or 
wholly enclosed in a leathery envelope with la- 
ciniat^ margin that is formed by the bracts. 
Our only wo^land species, the Common Hazel 
((7. Avellanay see vol. v, p. 248), abundant in 
coppices, is a shrub which grows to about 20 ft 
high, with short-stalked, roundish or obovate, 
pointed and doubly serrated leaves, male cat- 
kins (mostly ill 2-4 at the end of the previous 
yearns twigs), and female catkins enclosed in 
Duds which produce a bunch of carmine -red 
pistils. The flowering takes place early in 
spring, long before the foliage flushes, and the 
nuts ripen and fall in autumn. Now that the 
market for oak bark is practically gone. Hazel 
is (along with Ash and Chestnut) one of the 
most profitable kinds of coppice in the under- 
woods, its long, straight shoots being specially 
suitable for hurdle making, barrel hoops, &c. 
In the south of England it often pays best if 
coppiced every 7 or 8 to 10 years ; but it can be 
wolfed with any rotation (up to 14 or 16 ytuirs) 
that best suits the Ash, Oak, and Cliestnut usu- 
ally forming the rest of the coppice. It can 
bear a good aeal of shade from standard trees in 
copsewoods, but is (like the Ash) very liable to 
l>e attacked by rabbits in winter; and in many 
parts of England the hazel underwood is cleared 
away by rabbits almost as completely as if it 
had been cut over — with the diawback that it 
is then usually killed outright, or so seriously 
damaged as to be I'uined as an underwood crop. 
It has a strong reproductive power, and thrives 
well on most kinos of land, though a fresh or 
moist limy, loamy, alluvial, or humous soil suits 
it best. It layers or plashes well, and its side 
shoots can be thus utilized in filling blank spaces 
in coppices. Plants can easily be raised from 
seeds sown in spring (as autumn -sown nuts or 
seed are apt to oe eaten by vermin), but seed- 
lings are of far slower growth than rooted 
layers. The most common ornamental variety 
is the Purple Hazel (C J. atropurpurea\ with 
dark-red leaves, frequently planted in pirdens 
and shrubberiea [j. n.] 

HfiMl — Leaf* IMUdaw* — The under side 
of leaves of hazel and filbert becomes coated 
with a white powdery mildew {PhyUoLCtinia 
one of the Erysipheee (see FunoI, ‘As- 
comyceies’). It also occurs on many other trees, 
and may become troublesome in nurseries. If 
regarded necessary, as in case of filbert culti- 
vation, a spray fluid may be used, either Bor- 
deaux mixture (medium strength) or potassium 


sulphide oz. in 10 gal. of water), diet Ihsmvh. 
oiDEs. [w.a.e,] 

Heaiilni:-clowni the operation of remov- 
ing the tops of plants either for the purpeoeef 
inducing stronger growth or to pre^re them 
for some speciiU use. It is largely practised in 
nurseries, where plants are grown close together^ 
and by cutting them back severely every year 
they are kept within bounds. It also induces 
the development of stronger growth. For ex- 
ample, what are termed maiden fruit trees, that 
is, youngstei's with a single shoot, are headed 
down to within an inch or two of the ground in 
their second year. This causes them to push up 
a much stiongei* shoot to form the backoone of 
the prospective tree. Young trees and shrubs 
planted to form a fence should be headed down, 
that is, a portion of each plant should be cut 
off, so that it will push strong lateral shoots to 
thicken the foundation of the fence. Trees such 
as lilacs, pears, and apples; shrubs such as roses, 
rhododendrons, and laurels, may be headed down ; 
in other words, pruned hard back when they 
have l)ecome leggy or too large for the position. 
Generally the time of year for this t)peration is 
in March or April. [w. w.] 

Hemdlanclw. — Headlands are the ends of 
the fields or breaks, which cannot be ploughed 
in the ordinary way, and wliich have to be 
jiloughed at right angles to the ordinary run of 
the furrows. Usually a l](‘adland is from 5 to 
6 yd. wide to allow ample room for teams and 
implements to turn and set in squarely. Too 
narrow Ijeadlands, not allowing proper setting 
in, are frequently nurseries for weeds, which 
cause fields to become foul. Headlands are some- 
times left all round the field, so that they may 
be ploughed all towards its outsides or all away 
from them. In digging a field there is no head- 
land, because a man can dig to the extreme end. 
With trailing motor ploughs rather more width 
is requii*ed than for horses ; but there is no ob- 
jection in this, any more than that a headland 
IS required for horses: if they could be done 
away with, it would be some advantage. But 
whether the headland is 5 or 8 yd. is little mat- 
ter; what is important is that it is thoroughly 
ploughed and worked. If this is done the land 
will crop as well, whether ploughed north and 
south or east and west. We emphasize this be- 
cause we have frequently heard it remarked in 
connection wit^ motor ploughing that 6 yd. is 
the correct width for a neadlaud and that this 
breadth should not be exceeded. [w. j. M.j 
— The heart is a muscular organ which 
is located in the chest cavity, occupying the left 
side, and wliich can be felt beating under the 
ribs just behind the elbow in the lower animala 
Its function is to propel the blood throughout 
the whole body, and in order to do so it must 
maintain a degree of strength and efficiency 
in proportion to the demand made upon its 
energy. 

The average weight of the heart in the horse 
and ox is from 7 to 9 lb. In shape the organ is 
conical, and it is suspended in the thorax by 
means of the lai^ bloodvessels which are at- 
tached to its bass. It lies between the lun^ the 
base being upwards, and the apex directed down- 
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yrfwpdm mA resting on the breast bone or st«r- 


Hie heart resembles a hoBirer nmde 'wimh 
dthttee and allows t^e blood from the eeiss to 
flow into ft, and then eontittets Hke the tree- 
ing of the human hand, preo s i ng the blood into 
other yessels railed aitenea It is divided into 
halves, the right and lefl^ which are separated 
from each other hj a thin muscular partition, 
the right side receiving the impure blood from 
the bwy and propelling it into the lung^ where 
it is purified, whilst left side receives the 
pore blood oominff from the lungs, and pumps 
it throughout the body. Each half is again sub- 
divided into an upper compartment called the 
auricle, and a lower called the ventricle. Be- 
tween the auricle and ventricle on each side are 
artunged important structures termed the valves, 
which allow the blood to flow downwards from 



the auricles into the ventricles, but prevent its 
backward flow. 

As the result of disease these valves may not 
act completely, thus allowing a certain quantity 
of blood to escape backwards after each beat, 
and constituting a common variety of heart 
disease. 

Excitement, exercise, and fever all increase 
the rapidity of the heart’s action, whilst sleep, 
debility, and certain fwms of brain disease have 
the opposite effect. See next art. [j, r. m‘c.] 

Hearty Diseases of’. — Like the human sub- 
ject, domestic animals are occasionally aflected 
with heart troubles, some of which are temporary 
or functional^ others permanent or organic. The 
popular idea concerning heart diseases is usually 
luwier vague ; and this is not to be wondered at, 
considering the varied nature of the pathological 
dianges anecting the most important of all or- 
gans in the body. When a human beiii^ is 
suffering from heart trouble his medical adviser 
directs that he or she must abstain from all 
forms of excitement and severe exertion, liecause 
the heart is so easily disturbed through these 
influences. Although not under the control of 
the will, one can, oy the avoidance of causes 
liable to disturb the heart, to a certain extent 
reflate its behaviour. 

In the case of aninu^ls nfleeted with heart 
oomplaints, the advantages afforded man are 
hardly attainable, and granting that it is pos- 
sible to place the paitient under such favourable 
oenditio^ its epaeFe utility becomes cur- 


taOed, and utflity amo^t fum live stoek eon- 
atitutes a nmtter ef prinaiij importanoe. Uni 
k where the dktinetion arises between Ibe 
veterinarian and the practitioner of human 
mediehie and surgery. 

The function m the heart is to pump the 
blood throoghout the body and receive it when 
it comes hack again (see above art.). It is a hollow 
muscular organ, consisting of a right and a left 
upper comp^ment (the auricleal and a i*ight 
ana a left lower compartment (the ventricles), 
with valves to regulate the cmrent of blood pass- 
ing from the upper to the lower compartments, 
likewise valves guarding the large bloodvessels 
going from the heait; but there aie no valves 
for tM bloodvessels passing into the upper com- 
partments. The left ventricle is mudi thicker 
than the right, and this because it has to force 
the blood throughout the body after having been 
purified by the lungs. This is know'n as the 
greater or systemic circulation, wheieas the 
blood in the right side goes to the lungs fw 
purification, having been returned from the 
body. This is called the pulmonary or lesser 
circulation. 

The heart is suspended in the middle line of 
the eliest cavity, chiefly by means of the large 
bloodvessels, and it is enclosed in a bag known 
as the T)cri6*ar£ft«m or heart-sac. It is between 
the fifth and sixth ribs where its impulse 
(shock) can be most plainly felt in the horse. 
Its compartments are lined by a delicate eei’ous 
membrane known as the endocardium^ and this 
structure is not uncommonly the seat of disease, 
esjiecially in cases of rheumatism, and in swine 
erysipelas (see these diseases). The valves of the 
heart are chiefly composed of fibrous and elastic 
tissue, and the former tissue is particul arly prone 
to become iniplicated in rheumatism. Why the 
poison of rheumatism should liave this prefer- 
ence, no Bul)»tantial evidence has yet becni ad- 
duced, nevertheless it is a fact. Valvular disease 
of the heart is necessarily a most serious con- 
dition, as the adjustment of the valves majr be 
interfered with ; If so, the blood may regurgitate 
into the veins. Not uncommonly, rheuinatism 
leaves its legacy in the fonn of warty or cauii- 
flower-like excrescences upon the valves, or the 
lining of the heart. This is known as chronic 
oidocardttisy which is permanent and incurable* 
The normal sounds produced by the beating of 
the heart are expressed by the words luhb dupp. 
The first sound is due to contraction of the ven- 
tricUy but the second one comes from the valveiy 
so tliat when the latter are the seat of disease 
this sound is either blurred or lost. When ani- 
mals are under a forced system of feeding, the 
extra nourishment not uncommonly leads to the 
excessive deposition of fat internally, more es- 
pecially around such orpins as the heart. If 
this progresses too far, it acts as a mechanical 
impediment to the beating of the heart It is 
known as fatty infiltration (over-nutrition), in 
contradistinction to a diseased condition termed 
fatty degenerationj by which disease the muscular 
(flesh) ^bres aremi^kially replaced with globules 
of oil or fat When a heart is affected in thk 
manner it becomes, as a role, greeay to the toneh, 
pale, thin, enlarged, and flabby. Sappoaifig 
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there is such a fatty patch on the wall of the 
heart, it may give way (rupture), and the blood 
will rush out into the heart-sac, producing sud- 
den death. 

There are no symptoms during life that will 
enable either the expert oi* the layman to recog- 
nize the existence or this disease. A complaint 
of somewhat frequent occurrence in cattle, espe- 
cially milch cows, is inflammation of the heart- 
hs, or pericarditis (traumatic), brought on, in 
nine cases out of ten, through the animal swallow- 
ing a nail, hairpin, or other sharp object acci- 
dentally gaining admission into the food. Dairy- 
maids should avoid the use of liairpina for this ' 
reason. The foreign body thus swallowed gradu- 
ally makes its way through the wall of the 
stomach until it penetrates the heart-bag, and 
substance of the heart, perhaps, in addition, 
the animal meanwhile not thriving as it ought 
to do. Commonly it is troubled with hoven 
(dew-blown) immediately after taking food, so 
that the gaseous distention of the stomach be- 
comes more or less chronic. It is surprising 
what a long time (months or even a year or so) 
cattle will go on in this manner — neither getting 
better nor, apparently y much worse. 

The rate of progress is usually proportionate 
to the nature of the foreign body swallowed. 
If a very sharp object, its passage towards the 
heart will be quicker than a blunt - pointed 
object. Again, exertion has an influence over 
the development of the acute signs. Sometimes 
the slumbering defect does not show itself until 
the animal has been put to the bull, or some 
form of extra exertion. The best remedy is 
slaughter. The heart is occasionally implicated 
in tuberculosis (see Tuberculosis). 

Dropy of the heart-sac usually results from 
the inflammation last alluded to, but it may be 
as an extension of a severe pleurisy. 

All animals are liable to palpitation of the 
hearty which may be either functional or organic. 

Tumultuous beating of the heart is frequent 
in horses when affected with acute founder of 
the feet, likewise in lockjaw. In cattle, func- 
tional palpitation is often due to digestive 
irritation, and the beating of the heart is so 
violent that it may be heard some distance from 
the animal. It is best controlled by giving i-oz. 
doses of bromide of potash, combined with 20 
grains of powdered foxglove, in 1 pt. of gi uel, 
night and morning until about half a dozen 
doses have been given, followed by a dose of 
Epsom salts and treacle. These doses are for 
adult horses and cattle only. 

In all heart affections keep the animals as 
quiet as possible : give scalded oats and bran to 
horses and cattle; farinaceous and other soft 
foods to pigs, dogs, &c. The nerves supplying 
the heart are the pneumogastric and sympathetic, 
and these have quite opposite functiops: the 
former controls its beating, and the latter accd- 
•rates it. [r. T. b.] 

Heart-and-Dart Moth.->One of the 
night-flying moths the larvae of which are very 
destructive to growing crops and garden plants. 
See Aorotib and Surface Grubs. 

Haartwoodf or Duramen, is that inner, 
older, harder, and usually darker-coloured por- 


tion of a tree which consists of inert tissue that 
has become highly lignified. and has at the same 
time become greatly constricted and condensed 
through the constant pressure long exerted 
upon it by the successive zones of younger wood 
annually superimposed above it. It is usually 
darker in colour and contains fewer nitrogenous 
substances than the more recently formed sap- 
wood or alburnum) and it is therefore more 
durable, i.e. less easily decomposed, than these 
younger parts of the tree. Terfectly formed 
neartwood consists of woody tissue that has 
ceased to perform vital functions, for no sap 
ascends tUi cmgh the heartwood. As it contains 
much less water, protein, and starch than the 
sapwood, and as the walls and lumina of the 
woody substance are more largely impregnated 
and filled with colouring matter, resins, oleo- 
I'esins, gums, and mineml substances, the heart- 
wood is usually (though not always) heavier, 
harder, and moi e durable, or less easily decom- 
posed, than the sapwood. Hence, the greater 
the proportion of heartwood to sapwood in any 
given tiee, the l)etter and the more durable is 
usually its wood. As heartwood trees producing 
duramen distinctly difiPering in colour from the 
sapwood may be classed Oak, Elm, Chestnut, 
Robinia, Apple, Cheriy, Walnut among broad- 
leaved tre(‘s, and Larch, Pines, Douglas Fir, 
Thuja, Yew, and Juniper among Conifers — 
whereas in Asli, Beech, Horse-chestnut, Willows, 
most Poplars, I’ear, Spruces, and Silver Firs 
there is only an irnperrectly marked duramen ; 
while in Ay^en, Birch, Lime, Alder, Maple and 
Sycamore, Plane and Hornbeam there is little 
or no distinctive colouring, and the sapwood 
undergoes but little or no real or visible change. 
Heartwood trees can be easily killed by being 
‘ ringed ’ or ‘ girdled ’ in cutting entirely through 
the sapwood zone into the inert heart>^ood; 
but sapwood trees can easily survive such an 
(iperation, as the sap can still ascend in the 
older layers of wood unsevered by the ‘girdling' 
process. fj. n.] 

Heat* — Heat is a term applied to animals at 
the period of oestrum. Horsing, bulling, hogg- 
ing, and rutting have the same significance. See 
CEstrus. 

Heat— Damagre to Woodlands.— Heat 
may cause damage to woodland trees, in the 
form of bark-scorching or sun-burn in the case 
of those fringing the southern edge of wood- 
lands. On being tluis scorched, the bark and 
the sapwood gradually die and become dry. 
Soon arterwams the dead bark cracks and flakes 
off, and the dry sapwood is exposed to the air. 
The tree thus loses its natural protective cover- 
ing preventing the entrance of saprophytic 
and parasitic ^ngi into the woody substance; 
and when rot-prcducing fungi tlien obtain en- 
trance, the wounds may go deep into the stem 
or may kill the tree. This sun-burn or bark- 
scorching is produced by the direct action of 
the sun (insolation) during the height of sum- 
mer, when 80 high a temperature is sometimes 
mxxluced between the bark and the wood as to 
kill the cambium. In woodlands sun-burn is 
usually confined to hot southerly edges which 
have been suddenly exposed to full sunshine 
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by felling an adjoining crop. Park trees and 
those accustomed to an isolated position seldom 
suffer from bark<Boorching, although when large 
branches are pruned off avenue or hedgerow 
timber the stem sometimes gets scorched, through 
the loss of the previous protection. Smooth- 
barked trees like Beech suffer most, then young 
Hornbeam, Ash, Maple and Sycamore, and 
Spruces and Silver Firs, while (Sa-k, Elm, and 
other rough-barked trees are never scorched 
after their thickening bark has begun to fissure. 
Even large and sturdy transplants of Beech 
often get killed by sun-burn, unless specially 
protected by straw, furze, &c. Sunburnt stems 
along the southern edge of a wood should not 
on that account be cut. They will continue to 
grow for a long time ; and even if they be cut, | 
then it is equally probable that those behind 
them (thus in turn exposed) may also become 
sun-scorched and damaged. [j. n.] 

Heath is the common name for evergreen 
undershrubs belonging to the genus Erica and 
to the nat. ord. Ericacete. Associated with 
heather, these plants grow on poor dry or wet 
sandy moorlands, often covering extensive areas 
called heaths and moors. On our native heaths 
two species are oorniiion : (1) Fine-leaved Heath 
{Erica cinerea), having specially fine and pointed 
leaves arranged in whorls of three, with clusters 
of smaller leaves in their axils. The fiowers 
are drooping reddish -purple (occasionally white) 
bells arranged in dense, very showy racemes at 
tlie ends of the branches. (2) Cross-leaved Heath 
{Erica tetralix) has its leaves arranged in whorls 
of four with the edges rolled back, and the sur- 
face clothed with white short down. The flowers 
have more pink colour, and are clusteied at the 
ends of the branches so as to form heads or um- 
bels rather than racemes. 

Heaths are in flower from July to September, 
and at this season yield much noney, which is 
industriously gathered by bees. Later in the 
year the flowers lose their colour and wither, 
so that now the heathlands assume quite a 
bedraggled appearance. [a. n. m‘a.] 

Heather or Llng^ {Calluiva vulgaris) is a 
low straggling evergreen shrub of the heath 
order (Ericaceae), seldom above 1 ft. high. The 
leaves are very small, not spread out, but closely 
overlapping, in four rows. Tlie flowers are small, 
^ in., and the rose-coloured part is not the l)ell 
corolla as in the heaths, but the calyx, which 
completely hides the short corolla. Heather 
and heaths grow in association, and often contri- 
bute largely to the formation of peat. Heather 
is used for making brooms, and sometimes as 
bedding for cattle. Some of our native birds 
use the buds and young shoots as part of their 
food. See next art. [a. n. m‘a.] 

Heather Burning. — It may be doubted 
whether heather burning was systematically 
pi'actised in Scotland before the middle of the 
18th century. Burning of hillsides by design 
was common enough, but through old statutes 
and fragments of estate history one does not 
have a hint that ‘ muir-burn ^ was regulated on 
some rotation principle. The following of a 
rotation system in heather burning was seen to 
be a necessity by fiockmasters if not by ardent 


sportsmen when the higher ranges began to be 
put under sheep, and that did not take place in 
the northern half of Scotland until after 1700. 
The plant which comes pre-eminently under the 
mwctice of burning is the common heather or 
ling {Calluna vvI^arU) of the Ericaceae order. 
The Erica tetralix^ E, cinerea^ and one or two 
other varieties are exceedingly beautiful in 
structure and colouring when the upland year 
is at its most gracious period, but it may he 
taken that the ousiness, the sport, the poetry 
and romance of the Scottish hills are essentially 
entwined with the Calluna vulgains or ordinary 
heather. 

The modern practice of heather burning as 
pursued in Scotland is controlled by the Act 
I passed in the reign of George HI, session 1772-3, 
the aim of the Act being ‘ the more efl'ectual 
Preservation of the Game in that jwirt of Great 
Britain called Scotland’. The new enactment 
repealed or amended several game laws which 
had been in force up till that time. By the 
George III Act, any person who should ‘make 
muir-burn’ in Scotland from the 11th day of 
April to the 1st day of November was rendered 
liable to lines of i,‘2, ^,5, and £10 for first, second, 
and third offences ; or failing payment, to periods 
of six weeks, two months, and three months 
imprisonment. Tt was provided, however, that 
pioprietors of high and wet muirlands could 
give their tenants written permission to burn 
the heather up to the 2r)th day of April ; but 
the writing authorizing the tenants to act had 
to l)e recorded ‘in the sheriff or stewart court 
books of the county or stewartry ’ within which 
the lands were situated. 

In modern practice, permission to burn h<‘ather 
after the regular statutory date is seldom asked 
for, but on the best-managed pro])erties atj eflbrt 
is made to overtake in a dry season any arreara 
of work. The leading questions whicli have 
been discussed by prt>prietors, grazing tenants, 
and holders of grouse shootings arc- the age at 
which heather should be burnt ; wliether the 
burning should be undertaken by pivjprietor, 
grazing tenant, or botli ; the best system — 
taking in narrow strips, small plots, or large 
blocks; whether the 11th of April is really just 
to occupiers of high, wet, and Dack-lying lands; 
and the effect of burning on the health and 
vigour of sheep and giouse. 

All competent observers agree that heather 
has different rates of growth according to the 
nature of the soil in which it finds sustenance. 
On some of the poorest lands of the Highlands, 
especially in the north-west, the plants are not 
over-aged at twenty years ; on the deeper and 
richer soils of the southern counties of Scotland, 
again, the growth is at its full best in about 
seven years. Between those extremes there are 
great variations, and these should be systemati- 
cally studied by proprietors and tenants. Opp<»- 
site sides of a valley may be different. One side 
may be thin, low grade in quality, and rocky, 
while the other face may be deep and rich, and 
consequently fit to grow strong plants at a ^irly 
rapid rate. Bv a pepiliar decree of fate, many 
of the best hillsidee in Scotland, so far as deptii 
of soil is concerned, fall towards the north, and 
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M tSiese ^ve often a trickling from wreaths of 
•now while sooth-lying lands are in good con- 
dition for burning, it is argued that the former 
are unduly handicapped by the statute. As a 
matter of fact, some north-facing lands have 
even now an excess of old heather. 

On many properties the burning is overtaken 
by the servants of the tenant, and under the 
direction of gatnekeepere. Tenants frequently 
complain that they lose good days while waiting 
the convenience of the estate officials. If a hill- 
side had been worked into a system, the burning 
could be taken up practically at any time during 
March and early -April. The oldest heather ana 
badly frost-bitten parts could be burnt as a 
matter of course, in the meantinie there are 
frequent disputes regarding what are and what 
are not ‘the worst nits’. Every lease should 
define the proportion to be burnt each season. 
A stipulation such as a ‘ reasonable and sufficient 
extent’ is of little account when disputes arise 
between proprietor and tenant. 

Burning in strips was wont to be highly 
pi-aised by many vdio were regarded as having 
full knowledge of hill land. In pmctice there 
is frequently gimt difficulty in giving regular 
effect to ‘ sti'ipping ’. Even with a favourable 
wind to keep the main line of fire along the 
desired course, more than the average number 
of hands is needed to switch out the flames at 
the sides. The outcome too frequently is a 
limited amount of work. Systematic burning 
of small plots is not so expensive as a rule, but 
it partakes, to some extent at least, of make- 
shift. On every hillside of considerable size 
there arc fast-growing spots, but as a rule the 
system of taking a tenth, a twelfth, or a fifteenth 
gives most satisfaction, A great deal of liill 
ground is spoiled by deferred and meagre burn- 
ing. The sheep and grouse crowd unduly on 
the small spots of one-, two-, and throe-year-old 
heather and take the heart out of it. Bracken 
nuw then come into possession. 

There is much to be said in favour of giving 
holders of very high and mostly north-facing 
grazings a practically regular extension to the 
20th or 25th of April for heathei* burning. 
Little if any danger need be feared in any 
season from the burning of rank strong growth. 
Grouse nests are not to be found in such. In 
an abnormally ‘forward’ spring, special care 
would need to be exercised by shepherds and 
keepers during the burning period. In course 
of the third week of a very mild April, the 
flames should be kept from straying towards 
three-fourths g^wn heather. 

All flockmasters and an overwhelming ma- 
jority of sportsmen agree that systematic heather 
burning is of very great benefit to sheep and 
grouse. The burning of considerable areas has 
a directly sanitary effect, and it provides fresh 
and varied feeding ranges. The owner of a flock 
does not like to see his in -lamb ewes labouring 
through long heather while they are seeking 
the upper reaches of the grazing. He aims at 
providing an easy course tor them. The game 
tenant, on the other hand, does not consider his 
interests to be fairly dealt wilh unless * shelter 
l^ds’ are left alongside the burnt stretches. 


Further, he has more or less of a Mklw fyr 
‘cross roads or clear pathways along wStk % 
mother bird can lead her yeimg to water. Ob 
such points there are no real antagonisms. In 
broaci terms it is admitted that what is good for 
sheep is good for grouse. Birds are known to 
be more vigorous on regularly burnt moors 
which have a fair stocking of she^. The ques- 
tion has sometimes been asked, Why not take 
advantage of a favourable December or January 
for heather burning ? One objection is that the 
roots of the stems of the plants and ground fog 
are seldom dry enough in winter. Too many 
strong grey ‘snags’ might therefore be left to 
tear the wool oft the bellies of the sheep. A 
more serious matter is the danger of complete 
extennination of young shoots by succe^hig 
frosts. [j. Oa.] 

Heck, a rack for holding fodder sucJi as hay 
oi* straw, and from which cattle feed. 

Heckle, an iron comb used in dressing flax 
or hemp fibies. See also Hackle. 

Hefliera, a genus of Araliaceae, of wiiich 
//. tlie familiar Ivy, a native of Europe, 

including Britain, North Africa, and West 
Central Asia, is the only species cultivated. 
This is a root climber on trees and rocks, and 
the leaves on the main sterns arc usually much 
more divided than are those on the smaller 
projecting shoots, which do not climb. The 
yellowish - green flowers, borne in paniculate 
umbels, are produced late in the year. The}' 
are not showy, but are much visited by fli^ 
and wasps in quest of honey ; they give place 
to small black berries which ripen dui'ing the 
following spring. A bitter principle called 
hederine, and also an acid, are obtained from 
the plant; an ointment is made from its leaves, 
and these are also esteemed in rustic medicine. 
Ivy has an injurious effect upon trees if it is 
permitted to grow rampantly. It is said to 
make the walls of houses damp, but if kept 
within bounds, by keeping much of the rain 
fi’om penetrating to them it has rather the con- 
trary effect. A more just criticism is that by 
being permitted to grow unchecked it often 
hides the more delicate architectui'al features of 
historic buildings. There are few more widely 
useful garden plants than Ivy. In addition to 
its ornamental value upon buildings and walls, 
it will form a carpeting beneath trees where 
even grass will not grow, and it will quickly 
cover iron fences and hanging chains; more- 
over, it will thrive in the smokiest towns, and 
in any sort of soil. The old foliage should be 
close clipped off in April. Where this is done it 
is soon replaced by a fresh crop of bright-looking 
leaves, and the growth is made more compact. 
The very numerous varieties are divided into 
two groups: those of a climbing or trailing 
habi^ ana those of a bushlike or tree form. 
Cuttings of the former root readily if planted 
in the open ^ound in autumn ; but it is advis- 
able to strike the tree forms under glass m 
July, or to gnift them on to stocks of the climb- 
ing form. The best varieties indude ; Trailing 
forms — AlgerimrU varwgcUa\ amurmtu; fldrs- 
mrpwrea ; canwriemu (Irish Ivy, a lai^leavefl 
kind, and one of the b^ for general purposed); 
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; Mid Madmienm 9mj9gdki, Tree f orrae 
— arbarmcmUf and vars. Jhliis erryenNu god j/him 
{utreit; Baegmrmmiy and Silver Queen. The 
mrktion in the size of the leaves nf the garden 
ivies, and their colonr and variegation, are re- 
mnrlatble. A coi^rehensive account of these 
plants is given in The Ivy, an illustrated mono- 
graph by Shirley Hibberd. [w. w.] 

— A living boundary has consider- 
able points of advantage over a wall or fence, 
the most prominent being that it is better look- 
ing, and that^the first coat is small. There are 
the objections that it takes time to arrive at 
maturity and needs keeping in order, but these 
are overweighed by the fact that everyone ad- 
mires a really fine hedge. For various con- 
siderations farm hedges are usually I'eatricted 
to Quickthoin, but Holly, Beech, Yew, oval- 
leaved and variegated Privet, Box, and Laurel 
are all quite commonly employed in gardens. 
Others in leas general \iae include Hornlieam, 
Lawson’s Cypress, Querciis ]lex\ Euonyinua, 
double-flowered Gorae, BerherU stenophylla^ and 
the Myrobalaii or Olierry Plum ; while in the 
warmer districts Esraltonia maerantha^ fuchsias, 
and some other not quite hardy plants may be 
used. Nor does this exhaust the list of subjects 
suitable for the formation of hedges; Madura 
anrantiaca^ the Osage Orange, is, for example, 
excellent for the purpose, and we have seen 
ihlutea arborescent used with good effect. The 
large - fruited Blacklrerries form a profitable 
kitchen -garden hedge; where a tall one is re- 
quired the Damson answers very well; and in 
good soil a Hessle Pear, Bramley’s Seedling 
Apple, or (Jzar Plum may be planted here ana 
tliere in field hedgerows with advantage. The 
secret of forming a good hedge is to plant 
young, well - rooted stock witli several leads 
closely together in good soil, which should be 
kept open at the roots. Thoms are cut nearly 
to the ground the fii'st year to encourage bottom 
growth, and in the case of all hedge plants prun- 
ing and clipping must be regularly attended to. 

Holly transplants best in April or September. 
In the selection of hedge plants, local conditions 
must be kept in mind; a Beech hedge can 
scarcely be lettered, for example, but there are 
many places in which this plant will not thrive. 
See also Fences and Hedgerow Timber. 

[w. w.] 

Hedg^tiosr {Brinaceus europceus), a common 
animal throughout Britain, the only British re- 
presentative of the family Erinaceidse, within 
the order Insectivora. Among its distinctive 
features, the following may be noted: the back 
and sides are covered with short grooved spines, 
which are modified hairs; on the face and under 
parts there is stiff, coarse fur; there is a conical 
snout ending in a naked tip; the tail is rudi- 
mentary (Ij in.); the skin-moving muscle — ^the 
pannicultLS carnotw — is stronger than in any 
other mammal, in obvious relation to the hedge- 
hog’s habit of erecting its spines and of rolling 
itself up in an invulnerable ball. There is a 
gap between the two front inciso^ in the upper 
Jaw, which are vertical and conical, the corre- 
sponding pair below slome almost horizontally 
forwards, &ie molar tern hear sharp cusps, the 


Hedger 

dental formula u } inciaora \ cmnhies, f 
molars, and g molaia. The length of head and 
trunk is about 10 in.; feet are plantigra^ 
and the short iegs hardly Hft the belly otf the 
ground; there are long, curved, compressed claws 
not adapted for burrowing. The female has three 
pairs of abdominal teats, besides a pair in the 
axilla and another in the groin. She bears four 
to eight young ones in a litter about midsummer, 
and there is sometimes a second litter in the 
autumn. A litter of ten has been recorded. Tlie 
period of gestation is about a month. The young 
are bom in a neat of dried leaves and the like, 
such as is used for the hibernation. They are 
blind at birth, and have soft, flexible spines. 
During the day the hedgehog usually rests, at 
the roots of the hedge or in some hole at the 
foot of an old tree ; it is active at night, and 
moves about restlessly in search of food. It has 
acute senses of hearing and smell. Its cry, 
which is not often heard, has I)een described as 
‘something between a grunt and a squeak’. 

I The hedgSiog passes the winter in what rmy 
I be called very deep sleep, the functions of nutri- 
tion and excretion are in al>eyance, the lieart- 
beats and respiratory movements are extremely 
sluggish, and deep-seated changes aflect the 
whole body. The miscalled ‘ hilxu’natrng gland' 
is a brownish mass of fat with a i’ich vascular 
supply, which occurs about the neck, ami])it, 
and back, and is slowly absorbed during the 
winter. The European hedgehog extends from 
tlie Caucasus to Ireland, and as far north as fil' . 
Tlie fox and the badger are among its niost foi - 
midable natural enemies. As to the practical 
importance of hedgehogs, it should he noted 
first of all tliat they feed largely upon insects - 
larval and adult — and destroy many width are 
injurious. It is also certain tliat they cat slugs 
and snails, which is again a benefit. 'Iliev have 
also been known to kill adders and mice, which 
is also to their credit. They seem to be fond of 
earthworms, but that is neither hen; nor there. 
On the other hand, it has to he admitted that 
hedgehogs have a wide range of appetite, and 
it seems to have been proved that they ^>ccasion- 
ally enjoy the eggs ana young of game birds and 
poultry. On the whole, however, they do much 
more good than harm, and it is a yiity to kill 
theiiL It may be added that the hedgehog warn 
often roasted in days when flesh foc/d was more 
of a luxury than it is at present. [j. A. T.] 

Hedi^e Kfili^ See Hedging Tools. 

Mediae Mustard, a cruciferous weed com- 
monly found on banks, roadsides, and waste 
grounds. See Sisymbrium. 

HedC^ Mattia, a plant so called from the 
appearance of its foliage. It is not a nettle, but 
belongs to the genus Stackys or woundwort. See 
Nettle. 

Hadigar. — Hedgers are, or should be, spe- 
cially skilled workmen, accustomed to the use of* 
the various tools which are required for hedging 
and ditching — for hedging and ditching are too 
closely associated to be regarded otherwise than 
as allied arts ; they must also have experience 
in the theory as well as practice of hedge mak- 
ing and preserving, for it takes careful obser- 
vation and skill to make a good hedger. As a 



252 Hedgerow Timber 


skilled workman, he is worth more wages than 
an ordinary labourer; but as much of his work 
lies in winter he is always ensured of work. 
The work of planting a quickset hedge and 
treating it until it becomes a fence is altogether 
did'erent from that of taking in hand a hedge 
which has been neglected for many years, where 
the wood may be 5 in. or more in diametei*, and 
whore there are old stubs of trees to be cleared 
out, and where a ditch has to be practically re- 
diig. Further, it is quite different from making 
a dead wattle fence. Moreover, different kinds of 
wood possess different characteristics and have 
to be dealt with accordingly ; hence the hedger 
has in a way to be somewhat of a forester, at any 
rate so far as a knowledge of the plants he has 
to deal with goes; and a resident hedger should 
be able to rear liis own plants in the nursery. 
When dealing with a newly planted hedge, his 
work is chiefly in the direction of keeping 
the ground clean about it, and in preserving 
a mulching of soil about the plants in dry 
weather to keep out the drougnt. Then, ac- 
cording to the growth, he has to cut the hedge 
back so as to make it more vigorous at the base, 
and year by year he has to shape it, preferably 
so as to form an isosceles triangle in the cross 
section, keeping good the guard fences so tlmt it 
may not be gnawed by sheep or broken through 
by cattle. Or he may liave a grown hedge which 
requires to be cut back, and his treatment will 
differ accordingly as it was planted in a single 
row or double row; ho may cut down one side 
and leave the other as a fence until the cut side 
is up liigh enough to allow the other side to 
be cut. Or he may have to plash or layer it, 
because a fence must be maintained constantly, 
and he takes out the unnecessary wood, leaving 
enough to form the wattle. Or he may have 
a ragged old hedge to put into shajxi, with old 
tree stumps to remove, and hero he will have 
to exercise much judgment as to what shall be 
taken out, though ho will keep in all the young 
wood available. In work of tnis sort he has to 
use a considerable variety of tools, and be an 
adept in their use (see art. Hedging Tools). 
It may be he has dead fencing to put up, it 
may be a 3 -ft. hedge to retain sheep, or a 
4 ft.-8 in. hedge to hold up cattle. He will have 
to sort Ids wood to get suitable stakes, sot 
aside the long withies or binders to make a 
secure binding to finish the hedge, and having 
set up his stakes, work in his heavy wood at the 
bottom and his lighter wood at the top to pre- 
vent its being top-heavy ; wdll turn Ins brush- 
wood to the side whore cattle are most likely 
to be troublesome, and make such a tight wat- 
tling that, though it is not so dense that wind 
cannot pass through it, it will keep firmly knit j 
under tne stresses it is put to. All these opera- < 
tions require intelligence, and this a hedger j 
must liave, as well as be able to manipulate the : 
tools in a workman-like manner. But good 
hedgers are rare in manv districts, consequently 
there are many bad hedges — many hedges that 
are not fences. [w. j. k.] 

Hedi^erow Timber was formerly, in the 
days when we were dependent on curved oak 
for shipbuilding timber, of far more importanoe 


than it now is, when trees are retained in tbe 
hedgerows far more for their ornamental effect 
than for the value of their timber, or for any 
direct or indirect benefit they bring to agricul- 
ture. Indeed, so far as arable cultivation is 
concerned, hedgerow timber invariably damages 
the field crops by overshadowing and drip to a 
much larger extent than can possibly be made 
up for by any partial benefit it may be supposed 
to confer in the way of shelter from wind. As 
Lord Karnes said in his Gentleman Farmer 
(p. 283): ‘ To plant trees in the line of a hedge, 
or within a few feet of it, ought to be absolutely 
prohibited as a pernicious practice ^ Through- 
out central and southern England it was formerly 
always customary for a clause to be inserted 
into farm leases providing for the retention by 
the landlord of not fewer than a certain fixed 
number of trees per mile of hedgerow; but owing 
to the depression in the rental value of agricul- 
tural land, this clause has now in many places 
been converted into a proviso that not more than 
a certain number may be retained. On gmzing 
land an occasional oak tree in a field is useful 
for shade and shelter in hot summer weather; 
but where shelter from wind is desired for fields 
or stock, this is far betttir obtained by planting 
a proper wind-screen or shelter-belt than by 
attempting to multiply hedgerow timber, the 
retention of which must, by its overshadowing, 
spoil the hedge and interfere with its efficacy as 
a fence. And some kinds of hedgerow' trees, 
more especially Ash and Elm, throw out long 
superficial rootstrands into the fields which rob 
the soil of a considerable portion of its soluble 
nutrient salts and therefore diminish its fertility, 
besides sometimes actually interfering with the 
work of ploughing. Standing isolated, hedge- 
row trees have naturally a strong tendency to 
run largely into branches, which means a greatly 
increased area of overshadowing and keeping 
off the sun’s warmth within the radius of tiieir 
shadow thrown all along the north side of the 
hedge. The examination of any ripening field 
of corn will at once show' how thin, poor, and 
backward such part of a field always is, and how 
much tlie farming tenant loses thereby. Every- 
thing considered, the Oak is perhaps the best 
tree for hedgerows and fields, and especially the 
sessile or Durmast Oak, which is of a straighten 
and less branching habit of growth than the 
pedunculate or English Oak; and undoubtedly 
the worst of all is the wide -spreading, thickly 
foliaged Beech, beneath whose heavy shade no 
crop can thrive. So far as the minimum of in- 
jury to field crops is concerned, the most suit- 
able trees for leaving in hedgerows would be 
quick -growing and lightly foliaged kinds like 
Larch and Lombardy Foplar, w'ere it not that 
some of these (like Aspen and Birch) might 
prove very troublesome in throwing up suckers 
and in seeding themselves far and wide. As 
a matter of fact, however, the trees most fre- 
quently seen in hedgerows are Oak, Elm, and 
Ash, while Birch, Maple, Sycamore, Poplar, and 
Willow are of much less common occurrence. 
The evergreen conifers— the pin^ spruc^ and 
firs — although trees of an upright habit, are 
seldom seen in the hedgerows, as they all grow 
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Imt m large maaaea, And even the Larch makes \ 
a poor appearance there, especially during its ^ 
leafless winter condition. Hedgerow timl^r is 
usually grown from some strong sapling or sucker 
found in the hedge and select^ as a standard. 
But a better class of ti'ee is certainly obtained 
by setting stout 6 or 8 ft transplants from the 
nursery, which have been frequently trans- 
planted in the lines in order to stimulate the 
growth of fibrous rot^ts. And it is well to prune 
them later to a height of 10 to 15 ft. to protect 
the hedge against ovei'shadowing, and to lop 
their side branches from time to time to prevent 
them extending too far into the field. fj. n.] 
Hedfl^e Sparrow {Accentor modnlaris ). — 
This common and pretty resident is not a ‘ spar- 
row’ at all, nor even a finch, but closely related 



Hedge Sparrow 


to the warblers. It must not be confounded, 
therefore, with that ubiquitous pest the house 
sparrow (which see). About 5^ inches long, it 
can easily be recognized by the bluish throat of 
the adult, shading below into buff; the rust- red 
back marked with longitudinal black marks; 
and the soft narrow beak, adapted for insect 
food, and quite unlike the strong conical beak 
of finches. On the gi oiind it moves with a shuf- 
fling hop, whence the local name ‘ shutfle-wing’, 
its night is short and direct, and it keeps to the 
hedges as much as possible. The breeding season 
l>egiiis in March, by the middle of which month 
the nest has been built, usually low down in a 
hedge, but sometimes among evergreens. This ! 
is a tolerably neat hair-lined structure, composed | 
of various vegetable materials, together with j 
some wool. The four to six e^s are of a beauti- ' 
ful and characteristic blue, ^veral broods are 
reared in a season. During summer its food 
consists almost entirely of insects and worms, 
upon which the nestlings are brought up. But 
in winter seeds, especially those of an oilpr 
nature, and mostly of weedk are added to this 
diet Berries and other juicy fruits are never 
attacked. Though not very important from the 

r 'cultural standpoint, the hedge sparrow is 
Mt purely beneficial, and should be most 
rigidly protected. [j. R. a. d.] 

Hoclffina Tools- — Hedging tools comprise 
a considerame number. Where a youne hedge 
is being kept in order, a fork is requirea to dig 


a\>out the roots, and Butch hoes are useful to 
^ keep down weeds between the plants. A bill, 
or splashing hook (fagging hook, swap), is re- 
1 quired to keep the hedge in shape. In some dis- 
tricts hedges are brushed, that is, trimmed into 
shape with a short-handled h(x>k such as is used 
for cutting corn. We much prefer heavier long- 
handled hooks as being more expeditious, and 
also because they cut harder into the hedge ; light 
short -handled nooks as a rule only brush off 
young tender shoots; it is owing to this that so 
many hedges become top-heavy, while the bottom 
becomes thin. When hedges have to be layered 
or plashed, the long-handled hook is useful to 
trim up the sides ana to open up the hedge gene- 
mlly. The hedging bill is most convenient for 
cutting the wands ready to layer. When, how- 
ever, big old hedges are dealt with, further tools 
are needed, and to make neat work a nariow saw 
is useful where a clean stroke cannot be conveni- 
ently given with a bill. It is for want of a saw 
that many hedgers make their first cut down- 
wards instead of upwards, leaving a jagged cut 
in which water lodges and causes decay ; if a 
rod is sawn through, it is not difficult to make 
a down stroke so that the wood \^ill break off 
at the saw cut. When stubbing has to be done 
in the hedgerows, a stock axe, heavy chopping 
axe, spade, and shovel have to ho added tf» the 
list. Where stakes have to be driven, a mall or 
mallet suitably made have to b(‘ added to the 
list. For dead hedging, a crowbar to make stake 
holes is needed, but the outfit for dead wattle 
hedging is complete with this, a bill, and a mail. 
A hedger requires hedging gloves and an apron 
of sheepskin or white leather. [w. j. m.J 

Hedysarumi a genus of herbs belonging 
to Leguminosoe. About fifty species are known, 
all natives of the north tenq)erate zone. IJ. 
coronarium^ the French Honeysuckle, is a showy 
annual from 3 to 4 ft. high, with pinnate leaves 
and dense spikes of deep-red flowers. It is suffi- 
ciently hardy to reproduce itself every year from 
self sown seeds wnen once it is established in 
the border. There is a white vaiiety of it. If. 
Mackeruiiy a North American species, is a lupin - 
like sub-shrubby plant with erect loose racemes 
of rosy red flowers. Tliey are good-natured 
plants, suitable for a border or the wild garden. 
Some of the species are used as fodder for cattle. 
//. gyransy the Telegraph Plant, is remarkable 
for the spontaneous movement of its leaflets. 

[w. w.] 

Heft- — Sheep bein^ gregarious animals, 
naturally incline to go in companies or bauds. 
This is very noticealde among mountain sheep. 
These, even where there are no fences, will keep 
together and remain on the part of the farm 
where they were bred ; and stiepherds can tell 
with wonderful accuracy where any particular 
animal can be found at almost any hour of the 
day, for sheep when left to themselves come 
downhill in the morning and ^o up again in 
the afternoon with great re^lanty. The word 
heft is used to denote (1) either the sheep which 
keep in a party on a certain section of a farm, 
or (2) the port of the farm on which a certain 
portion of the flock At times — for ex- 

ample when the wind is in a particular direction 
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— sheep may stray to a neighbouring heft, but 
a whistle from the shephera makes them turn 
home immediately, with an almost conscience- 
stricken look, as if they realized they had done 
what they should not, or gone where they had 
no business. When the ewes are all gathered 
to the folds — say for clipping — it is extremely 
interesting to notice the unerring instinct with 
which ea^ animal when liberated at once takes 
the shortest cut to the part of the farm from 
which it came, and it is safe to say that every 
one will find its way there. Even after a pro- 
longed absence from the farm— for instance for 
wintering— almost, ail the old sheep, and not a 
few of the hoggs, will return without aHsisUince 
to their own ueft. This tendency of sheep to 
adhere to land where they were born and bred, 
makes it easier to Ijerd an ordinary flock, but 
the same tendency creates the diftieulty when 
a farm has to be stocked with new sheep. These, 
not knowing the ground, will wander round and 
round, and unless the place is very well fenced, 
not a few will leave it and perhaps find their way 
to their old home— possibly many miles distiint. 
Tbe process of settling sheen on a strange farm 
and getting them to go regularly over the ditter- 
ent parts of it, is called ‘ hefting’. [w. n.] 

Httftinff. — This word is used in two senses, 
and means either the restricting of a flock of 
sheep to a certain portion of the bill — see Heft 
— or to the unfortunate practice, sometimes 
adopted at cattle shows or in the auction ring, 
of allowing a cow to go unmilked beyond the 
normal period of milking, in order to give the 
vessel a large and swollen appearance, and hence 
to enhance the value of the animal for exliibition 
or sale purposes. 

Heifer. -I 'he yciung cow before bearing its 
first calf is called a heifer. 

Helen ium, a genus of North American 
Composita*, characterised by a sunflower like 
habit, annual stems 2 to 5 ft. high, coarse gi-een 
leaves, and large heads of yellow flowers I'lie 
best of them is H. autumnale^ the Sneeze-weed, 
which grows freely in the open boixier, attaining 
a height of 6 ft. and flowering freely in autumn. 
There are seveml varieties of it; one called 
atropurpureum has reddish-brown flower-heads. 
Other species worth growing are //, Bolamhri^ 
H. Hoojmii^ and H. aetigerwfii. They are sturdy 
perennials and quite hardy. The best position 
for them is at the back of the herbaceous border. 

[w. w.] 

H«lla.ntli«muin (Sun or Rock Roses), 
ornamoutal hardy annual or perennial herbs or 
sub-shrubs (nat. ord. CistaceieX which flower for 
the most part in early summer. The numerous 
species are natives of the northern hemisphere, 
a. vufaare and three others being found in the 
British Isles. The chief purpose of the Rock 
Roses is for covering dry, sunny banks of in- 
different soil, but they are not sufficiently con- 
spicuous to be widely popular. The numerous 
and many-coloured varieties of viUgare (yellow 
flowers) are principally grown, while alysaoidea^ 
formosum^ Aalimt/alium, polifolium^ and umbel- 
latum are among the moat desirable of the other 
species. Cuttings ai'e easily rooted under glass. 

[w. w.] 


H«liMthM«» a genus ol Koirtk AmarkM 
Compoaitse, popularly known m euafloweniu 
Some of the spedes are aniuuili oibers hftve 
perennial rootstocka but annual sterna T^y 
are all vigorous growers, and being large- 
flowered and hardy, many of them are now 
favourite garden plants. The common Sun- 
flower, H. annuua^ an annual, grows to a large 
size under favourable conditions ; we have seen 
it 15 ft. high, with flower-heads over 1 ft. across. 
In addition to its decorative value it is economi- 
cally useful as a source of oil, which is obtained 
from its seeds and used as a foodstuff, the oil 
being very similar to olive oil, and, it is said, 
often substituted for it. An oilcake made from 
it is used for fattening cattle, the seeds also 
being employed for the same purpose. The 
principal toiin^e of sunflower seeds is Russia; 
they are also largely grown in India. 

Another useful species is IL tvberoaus^ the 
Jerusalem Artichoke, which has been cultivated 
for its edilile potato-like tubers since early in 
the 17th century. Like other perennial species, 
it is ditticult to eradicate from soil in which it 
has once become established. There are several 
varieties of it. See art. Artichoke. The best 
of the perennial species of Helianthus are the 
following: H decapHalvs ; stems 4 to 6 ft. high, 
freely branched, with ovate leaves, and many 
lioads of yellow flowers about 3 in. across. The 
variety multi/fonis has larger flower-heads and 
is a better garden plant ; there is also a form 
with double heads, that is, the disk is composed 
of petaloid flowers. Another variety is known 
as maxtmua, IL Hgidtu^ the Prairie Sunflower, 
has stems 4 to 5 ft high, with alternate, hispid, 
dentate, ovate leaves 6 in. long, and golden- 
yellow flower-heads 4 in. across, the ray florets 
comparatively large and the disk small. There 
are numerous varieties of this, all of them being 
really handsome autumn-flowering plants, suit- 
able either for the border or to fill a large bed 
in a prominent position. They are not jjar- 
tieular as to soil. It is necessary to lift the 
roots every third year or so and reduce the 
numlicr, otherwise the plants become weak 
through overcrowding. All the species ripen 
set^s freely, and under cultivation several ny- 
brids have originated. The seeds should be 
sown in April in a little heat, and the seedlings 
planted outside when they are 6 in. high. See 
also Artichoke. [w. w.] 

H«llchry«umf a large genus of Compositse, 
about 250 species being known, and they are 
chiefly natives of temperate and subtropical 
regions, being abundant in South Africa, ^nie 
are shrubs, but the majority are herbaceous and 
often woolly. The species best known in gar- 
dens are annuals, several being grown largely 
for their florgirers, which retain their shape and 
colour when dry, and are known as Everlast- 
ing Flowers or Immortelles. //. hracteatum^ an 
Australian plant, and H, arsnartam, a native of 
South Europe, are two of the most popular for 
this purpose. The seeds are sown early in 
spring under glass, or later in a sunny position 
outside in light soil. To get a certain supply 
of good flowers it is best to sow the seeds under 
glass in the autumn, and grow on the plants Ui 
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C As llie klkmkig Mijr* wken hump 

e fUiited ootude. [w. w.l 

liattMte obMita (the Oai W«iiiacHt 
Moth) iahabiu faniiy d»tri^ thu cuterpUlun 
l«edt&g upoa the leaves of reeds aad oatS) aa 
shown in 1. They are semicyRndrie, HBooth, 
of a flesh cmour, with three lines down the back, 
the edges green; the head is hazel, with two 
curved dark lin^ and the first thoracic segment 
is dull-green, with three pale longitudinal lines; 
they are full grown in August, but only change 
to pupte amongst dead leaves in the spring. The 
moth appears in June, and is chalky-ochre; the 
upper wings having the central nervures pale, 
with a whitish dot on the disc, the whole denned 



H4lwthi8 obgolBta (Oat W^alnscot Moth) 


1, Leaf eaten h> caterpillar; 2, caterpillar; 3, motli. 

by dark lines, and betwwm them are brown 
streaks, with a curved row of black dots beyond 
the middle; under wings whitish, the hinder 
margin and nervures brown ; base of fringe, 
dotted with black. [j. c.] [c. w.J 

Heliotropium, a genus of about 100 species 
of annual or perennial herbs, rarely shrubby, 
belonging to the Borage family. They are widely 
distributed in tropical and temperate countries. 
They all have small flowers in terminal scorpioid 
cymes. Only one species has attained to any 
popularity as a garden plant, namely, H, 
utnanunif the Heliotrope or Cherry Pie. This 
was introduced about 150 years ago, and for 
many years it has been cultivated in green- 
houses or grown in borders out-of-doors in 
summer for the sake of its fragrant blue flowers. 
It may be grown so as to form quite a large 
shrub, although usually it is raised annually 
from rooted cuttings. There are numerous 
forms of it, some having the flower cymes nearly 
1 ft. across. [w. w.] 

Helix, the technical designation of the com- 
mon snaiL See Snail. 

Hellebore- — There are different plants 
which, together with their rhizomes, are known 
as hellebore. Black hellebore is a well-known 
drug, and consists of the rhizome of Hellehorus 


nigtr^ Um Ckmatmm {mJL oinL 1Umih«ii- 
laoee). It is a bitter, acrid subetenoe, and k 
poiaenoiia It ooetaim two crystalline poisonous 
glueoaides, helleboria and hcSleborein. It was 
once in considerable repute as a diw, but is 
now little used. Other members of t^ genus 
Helleborus which have also been used as poi- 
sonous drugs are green hellelx^re and fetid 
hellebore. All the plants of this genus are 
poisonous. See next article. 

White hellebore is the rhizome of VercU$^m 
Mum (nat. ord. Liliaceee). It is a common plant 
in Central and South Europe, and is sometimes 
known as European hellebore. It contains 
several alkaloids and is poisonous. When ground 
to powder it forms a valuable insecticide, and 
is used to keep moths out of furs and woollens, 
and to destroy the insect pests of plants. In 
order to be effective it should be used freshly 
ground, as the powder loses its strength wlien 
kept. It is used both as a dry powder, which 
is dusted over the infec'ted materials, and as a 
spray. As a dry powder it is frequently used 
pure, but may be mixed with lime oi flour. The 
presence of flour is said to caime it to adhere 
more firmly to the foliage of plants. When used 
as a spray it is mixed M'ith water in the pro- 
portion of 1 oz. to 2 or 3 gal. It destroys in- 
sects chiefly by being eaten with their food, 
though it 18 said to nave some value when it 
merely comes in (*xternal contact witli soft- 
bodied inmds. It is less jxiisonous than arsenic 
sprays, but effective. It has the advantage that 
it can be applied to ripening fruits without 
danger, as its poisonous properties are almost 
destroyed after a few days’ exp(>8ure to the air. 
It is recommendini for use on goostdierry and 
currant bushes to destroy caterpillars. 

Helleborus, a genus of low-growing 
nial herbaceous plantsof the order Kanunculaceie. 
About a dozen species are known, and they all 
have a fleshy rootstock, palmate or pedate leathery 
leaves, and large flowers, which owe their at- 
tractiveness to their persistent sepals, the petals 
l>eing small and tubular. I'he best known is 
//. the Christmas Rose, which is quite 

hardy in the British Islands, and begins to flower 
in December ; the flowers are white when they 
first open, but gradually liecnme reddish and 
finally green. There are several distinct garden 
forms of it, the best being one called altifoliwn. 
This has leaves 1 ft. high and flowers 4 to 6 in. 
across, white, their stalks mottled with purple 
and green. The Black Hellebore roots of com- 
merce, obtained fn>m this plant in Germany, 
are used medicinally. Other good garden helk^ 
bores are H. ahchasicut^ flowers dull-purple, 2 in. 
across ; H, atroruhem^ flowers dark-purple, i in.; 
H. colchicu8y flowers bright -purple, and borne 
! three to six on a stem ; //. orientalis^ flowers 
j large, rose-red. Tliese several species have been 
! hybridized, and from them a useful race of 
j decorative, hardy, spring-flowering berbaceons 
plants have been obtained They are all flrst- 
I rate plants for the border, wild garden, or on 
a sloping bank by the side of water. At Kew 
I there is a collection of them established among 
hardy ferns in an open wood, and they are most 
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puij)L 


effective from December until well into spring. 
They grow in ordinary garden soil, but they are 
most satisfactory where the soil is a deep loam 
of a clayey character. They are propagated by 
division of the rootstock, which snould be done 
in August or September, or from seeds sown 
under glass, the seedlings to be planted in a 
border until they are fit to place m permanent 
positions, which will be when they are about 
three years old. Two species, H. viridia^ flowers 

f reen, produced in March ; and H. foetidua^ the 
tinking Hellebore, flowers drooping, green and 
pie, are natives of this country. [w. w.] 
iamttroblidSDp a family of Neuropterous 
insects, including the ‘lace- wing’ flies or ‘golden- 
eyes whose larvie are extremely useful in de- 
strc^ing green-fly. The common Lace-wing Fly 
iS Chryaopa perla^ a delicate blue* green insect 
often to be seen where aphid^e are plentiful, and 
its curious stalked eggs might be taken for a 
species of mould on the twigs of the infested 

f )lant. Many of the smaller lace -wing flies 

)eloiig to the genus Hernerobius. The larvie 
crawl actively over the leaves and attack the 
green-fly, sucking their juices. Many of them 
have a habit of covering themselves with the 
empty skins of their victims. See also Chry- 
SOPA. [c. w.] 

HemerocalllSy a small genus of Liliaceae, 
popularly known as Day Lilies. They have a 
fleshy perennial rootstock, from which spring 
annually distichous, curved, gi'ossy, green leaves 
and numerous tall branching scapes, bearing 
large lily-like flowers coloured yellow or fulvous. 
The cultivated species are natives of Japan, and 
are therefore hardy in the warmer parts of the 
British Islands. They grow freely and flower 
copiously when planted in a sunny position in 
ordinary garden soil. They also grow well on 
the side of a pond or stream. The best of them 
are H. aurantiaca^ IL Dumortieri^ //. ftava^ II. 
fulvUy H. Middendorfii., and //. minor. Seveml 
hybrids have been laised in Englisli gardens. 


[w. w.] 
a Die 


Hemlock {Coniam maculatum) is a biennial 
umbelliferous plant, common in fields, hedge- 
rows, and waste places, where it flowers in 
June and July, and ripens its fruit early in 
August. By the end of the latter month it 
has usually disappeared. The stem is hollow, 
dull - green, or covered with a slight bloom, 
even, taper, spotted more or leas witri brownish 
purple; in rich soil, or when allowed to grow 
without injury, it leaches the height of 5 or 
6 ft. The leaves are bright-green, very large, 
repeatedly compound, with closely set pinnatind 
leaflets, which are free from hairs ; their stalks 
sheathe at the base, but are not very much 
dilated. The flowers grow in compound white 


close umbels, surrounded with both general and 
partial involucres. They are succeeded bv small 
oval fruity vulgarly called seeds, which are 
marked with ten knotted ribs (as is shown in 
a magnified figure at the right-hand corner of 
the annexed woodcut). These fruits are desti- 



Hemlock (Conium maeulatum) 


tute of the oil receptacles, or vitt^ to which 
other umbelliferous grains owe their fragrance. 

Hemlock is a very poisonous plant, contain- 
ing as it does the poisonous alkaloid conine. 
From other umbelliterous plants it is distin- 
guished (1) bv its habitat, fields, not marshes 
and ditches ; (2) by the entire absence of hair ; 
(3) by the spotted stem; (4) by the bruised 
leaves emitting the mousy odour of conine ; and 
(6) by the peculiarly knotted ribbed fruit, des- 
titute of all aroma. [j. l.] [a. n. ii*A.] 












